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To understand why $6,843 is a fair price 
to pay for VAF kit speakers, read 580 words 
from a violinist who can’t use a screwdriver. 


The following is an excerpt from a review which appeared in 


Audio Video Lifestyle Consumer Guide 99 by Sian O’Neale. 


“Phillip Vafiadis is the creative talent behind the brand 
and his aim with VAF Research is to market kit 
loudspeakers of uncompromising quality at the serious end 
of the hi-fi market. 

The VAF range is priced from $312 a pair right up 
to $8,863 a pair*, so we’re talking serious money here for 
serious equipment. 

We at AVL magazine have been particularly impressed 
with DC-X series. 

These kit loudspeakers are not the standard packages 
from consumer electronics stores. In fact, you won't find 
these products in any store. The company prefers to cut out 
the middle-men and save buyers money, so every product is 
available factory-direct. 

The VAF Signature series includes the Signature 
1-66 and 1091 loudspeakers. Taking delivery of the 120kg 
1-66 floorstanding speakers is something of an experience; 

I have never seen such an imposing crate for a pair of 
loudspeakers before. Fortunately my brother Crispin is 
capable with the screwdriver and we took out the massive 
1-66s. You will need quite a bit of muscle and help to unpack 
these speakers and get them where you want them. The 
engineering and attention to finish that has gone into these 
fully assembled VAF Research 1-66s is simply awesome. 

These elegant but powerful looking loudspeakers come 
with removable velcro attached grilles in a 3-way design; a 
210mm hard paper bass driver with solid copper phase plugs 
and a 25mm double chamber sonotex dome tweeter with a 
pure silver wire voice coil. Turn the speakers around and 
you have very high quality gold plated binding posts which 
allow for bi-wiring and tri-wiring. 

The same meticulous attention to detail and build 
quality also goes into the smaller 1-91 models, three of 


which are presented as left and right rear surrounds and a 


* Figures amended to reflect current pricing. 


centre channel speaker for home theatre use (which has a 
custom-designed grille for a centre channel speaker). 

But the 1-91 loudspeakers have been designed to also 
perform as high quality studio monitors with the same 
superb sound as the 1-66s. 

The speakers were designed to be used close to a rear 
wall and that’s how customers use them, ideally 15cm-40cm 
from the nearest wall. But I think the speakers sound better 
when they can breathe more easily. Find the right position 
for the room and you will be richly rewarded. 

The big VAFs deliver a stunning soundstage which is 
wonderfully insightful and involving. Large scale orchestral 
works have a level of depth and accuracy that only the best 
loudspeakers can manage. 

As a violinist, I am often left unimpressed with the 
sound of the violin through so many loudspeakers 
(even high-end models), but here the presentation is accurate 
and engrossing. Instrument separation between different 
members of the orchestra is faultless. 

This is particularly obvious when listening to Hans 
Zimmer’s evocative soundtrack for The Thin Red Line in 
which quiet, gentle music provides so much power and 
atmosphere. 

As a system for home theatre, together with the smaller 
satellite 1-91s, VAF has assembled an incredible system. Bass 
extension from the 1-66s is awesome; deep and thrilling, 
which is ideal for action blockbusters such as Speed, Twister 
or Titanic (you don’t just 
watch the ship sink - you feel 
it through the floorboards). 
The centre channel speaker 
locks dialogue firmly into 
place and steers the sound 
with maximum impact; 
dialogue in Speed comes 
across as frantic as the 


driving. Full marks.” 





For the entire transcript of this review or information on our 14 models 
contact VAF Research and ask for your copy of “What the Critics Say’. 


Free call 1800 818 882. Email vaf@vaf.com.au or surf www.vaf.com.au 


VAF Research 52-54 North Terrace, Kent Town, South Australia 5067 
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PUBLISHER’S LETTER 


Electronic braking in 
cars: is it a good idea? 

One of the feature stories this month is about 
the introduction of electronic braking in cars, 
specifically in the new Mercedes SL class con- 
vertible. The story is interesting in that it repre- 
sents an integration of several braking and trac- 
tion control systems in cars. I have always felt 
that ABS (anti-skid braking system) and normal 
power boosters should be integrated rather than 

. being two separate systems. Such an integrated 

‘ ae system would be cheaper and more compact. 

, But now this Bosch system takes the integration 
concept much further, as described on page 6 of this issue. 


However, while the technology is very interesting, I do have misgivings 
about it and they relate to the special features or modes that have been 
grafted onto the system. For example, there is the smooth stop system and 
the brake drying function. While these may be highly effective, is there not 
arisk that someone who became used to driving such a car would no longer 
be safe when they stepped into a lesser equipped vehicle? 


Would they no longer be capable of braking to a smooth stop or be quite 
dangerous in wet weather, being unaware that a normal car’s brakes don’t 
work when they are wet? And would they be more likely to run into the car 
in front because they had become used to their electronic guardian angel 
compensating for the dangerous habit of “tail-gating”? 


This is quite a different situation from the comparison of an ABS- 
equipped car with one with ordinary brakes. ABS only comes into operation 
during emergency braking and at other times, an ABS-equipped car brakes 
exactly the same as any other disc-braked car. 


In more general terms, there are huge numbers of drivers today who have 
only ever driven automatic cars and would be unable to drive a car with a 
manual gearbox. Of course, most people accept that limitation and are 
happy to only drive cars with automatic transmission. But braking is more 
basic; if you can’t stop safely when you jump into another car, there is a big 
problem. 


I suppose that this is the drawback of any new automotive technology - its 
introduction will effectively reduce driving skills while still giving an 
overall improvement in safety and driving comfort. 


Having said that, I still think that this new Mercedes car has too many 
braking frills and that these are not likely to filter down to less expensive 
cars as electronic braking becomes more widespread. 


It’s interesting that it still relies on hydraulic brake fluid though, isn’t it? 
Apparently, a “pure” electric braking system is not yet on the cards. 


Leo Simpson 
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Electronics Australia 
copyright 

I was delighted to hear that Silicon 
Chip Publications has purchased 
“Electronics Australia” magazine. Like 
you, I was saddened to see it cease 
publication in 2001. 

Please accept my best wishes on 
behalf of all of us at Jaycar Electron- 
ics. I look forward to resuming my 
monthly EA read! 

Gary Johnston, 

Jaycar Electronics, 

Silverwater, NSW. 


More on DVD 
picture quality 

I have read with interest some of 
the recent correspondence in Mailbag 
with regard to the perceived lack of 
quality provided by the DVD format 
and hope that this note will help to 
clear up matters for the correspond- 
ents. I would first direct them to the 
DVD FAQ at: 
www.dvddemystified.com/ 
dvdfaq.html 

Simon Kareh in the September 2001 
edition of SILICON CHIP raises two is- 
sues: 

(1) The fact that Titanic when shown 
in full screen was not missing any of 
the picture compared to widescreen 
and in fact had more picture informa- 
tion. 

The reason that Titanic (and some 
other films) have more picture when 
shown in full screen 4:3 mode is be- 
cause of the way it was originally shot 
on film. Not all films are like this. 
Directors generally (although not all 
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of them) shoot the film for a rectangu- 
lar cinema screen (you may have seen 
footage of a film being shot with the 
director looking at a video monitor 
displaying a 4:3 image but with a white 
rectangular “cinema screen” shaped 
marking across the middle of the 
screen). 

Typically crew members, boom mi- 
crophones, etc, that appear outside 
the rectangle are ignored, because the 
director knows that the film will be 
matted for the rectangular shape of a 
cinema screen. Some directors shoot 
with release-to-video in mind as well, 
so while the shot is composed for the 
rectangular screen, the director makes 
sure that there is nothing untoward in 
the frame outside the rectangle. 

Widescreen does not automatically 
mean you are getting more picture 
(although you are getting the picture 
the way it was intended) just as full 
screen does not automatically mean 
you are getting more picture. 

(2) The issue of lines of resolution 
and NTSC/PAL differences is the other 
topic. The 500-line video resolution 
referred to in regard to DVD players is 
an old analog measurement of verti- 
cal black and white lines resolvable, 
not the horizontal scan lines. The DVD 
FAQ gives a full explanation but basi- 
cally vertical lines are not the same as 
horizontal (scan) lines. 

The 480 (visible) and 576 (visible) 
scan line NTSC/PAL difference still 
applies. Think of vertical lines as simi- 
lar to a computer monitor’s horizontal 
resolution (the 800 in 800 x 600). A 
DVD does approximately 500, while 


L_BAG 


VHS does approximately 230. A DVDs 
actual on-disk resolution is 720 pixels 
wide by the PAL or NTSC number of 
scan lines. 

With regard as to which is better, 
the NTSC disc with its higher frame 
rate or the PAL disc with its more scan 
lines, that is a whole separate debate 
that comes down to personal prefer- 
ence. 

Brad Sheargold in the October 2001 
issue of SILICON CHIP questions the 
quality of DVD after seeing a demon- 
stration on a friend’s plasma display. 
While it is true that there are quite a 
number of poorly encoded DVD’s 
around, I would suggest that the prob- 
lem Mr Sheargold was observing might 
have been to do with the nature of 
plasma display devices, or that par- 
ticular device’s calibration, than with 
any inherent flaw in the DVD format 
as a whole. 

From my understanding, plasma 
devices currently are not very good at 
producing dark colours. They also 
tend to have a black that is not true 
black, rather a grey or brown (although 
both these characteristics are improv- 
ing all the time). These characteristics 
are artefacts introduced by the dis- 
play device itself and will serve to 
highlight any MPEG artefacts that may 
have been present on the disk, al- 
though generally artefacts seen are 
caused by display devices that have 
not been calibrated properly, have 
their “sharpness” control turned up, 
etc. 

Another possibility is that the arte- 
facts Mr Sheargold saw were intro- 
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duced by some kind of low-quality 
scalar or line doubler/quadrupler or, 
the need for such a device. (Inciden- 
tally, the highest resolution Fujitsu 
plasma device I saw after a brief look 
at the Fujitsu website was capable of 
displaying 1024 x 1024, not 1 million 
x 1 million as his understandably en- 
thusiastic friend told him). 

The bottom line is that a bad DVD 
picture is not always the DVD’s fault. 
I would suggest Mr Sheargold see if 
he can view those discs on a different 
display device and see if he notices 
the same problems. 

I watch DVD’s on my own modest 
CRT and regularly see them on a 
friend’s projector system, and I can 
honestly say that the DVD on the pro- 
jector is the best picture quality I have 
seen outside of a cinema (and even 
inside many of them!). 

In response to John Richardson, 
from his letter in the October 2001 
SILICON CHIP, I understand that the 
ABC has been having some teething 
problems with their new equipment (I 
have also noticed incorrect aspect ra- 
tios that suddenly change, etc). 

Mr Richardson’s points about the 
lack of some potential features being 
utilised have some validity, apart from 
the quick access —I can jump to chap- 
ter stops in DVDs very quickly (grant- 
ed you do have to sit through the 
copyright screens on first loading some 
disks, but then you have to fast for- 
ward through them and promos on 
VHS tapes, so I doubt VHS is any 
quicker). I suppose it depends on what 
you define as “quick access”. 

In regards to the sound quality of 
DVD, unless you have a Dolby Digital 
and/or DTS capable sound system 
then you are only hearing the lowest 
quality sound that DVD can provide. I 
expect the DVD consortium will take 
it as a compliment that the lowest of 
the DVD is equal to the best of the 
VHS. 

Sam Yates, 

via email. 


AVR ISP 
programmer software 
I have some further information on 
the AVR ISP Programming Adapter 
featured in the October 2001 issue. 
The software mentioned in the arti- 
cle (“AVR ISP”, from Atmel) only 
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works with Windows 95, 98 and Me 
(not NT4 or 2000). It also doesn’t sup- 
port some of the latest AVR micro- 
controllers. 

I have discovered another software 
package that addresses the above is- 
sues and should be compatible with 
the hardware as presented. It is called 
PonyProg (of all things) and is avail- 
able for free download from http:// 
www.lancos.com 

To configure PonyProg to work with 
the programming adapter, set it up for 
the “AVR ISP (STK200/300) parallel 
port interface” as described in the in- 
cluded documentation. 

As a bonus, PonyProg should also 
work with the PIC Programmer and 
Testbed described in January 2001 (use 
the “JDM” programmer settings). 

Peter Smith, 

Narraweena, NSW. 


In favour 
of backups 

I always find your articles on com- 
puters and software interesting and 
quite useful but your frequent sugges- 
tion to ‘wipe’ your hard disk and start 
from scratch quite upsets me! 

I can’t imagine how you have 
avoided the serious trap in doing this. 
Reinstalling all your software is not a 
simple task, particularly if you have 
commercial software which you have 
paid good money for and upgraded 
frequently. Many programs require the 
previous version to be on the system 
before they will install the latest up- 
grade. 

Just the thought of reinstalling all 
the versions is bad enough, however I 
am using one program that started life 
on 5.25-inch floppy disks! Ido have a 
5.25-inch drive but it is years since I 
used it and the disks are unlikely to 
be readable even if I could find them. 
Even the 3.5-inch drive is used so 
rarely it generally needs kicking to 
make it behave and I have a couple of 
programs that started life on them. 

Please, in future, place a warning 
when you give this advice. For many 
people it may be OK but for some of us 
— well, it would be disastrous. In- 
stead, I do wish you would suggest 
people make backups regularly. These 
days when most (if not all) of your 
readers probably have CD burners, 
backing up all the important parts ofa 


hard disk system is not difficult. 

I use an old system for backups. 
The hard disk is split into three parti- 
tions (I used to use two disks). The ‘C’ 
drive has the system and all programs. 
I doa backup of this when it is needed, 
after installing new software. The ‘D’ 
drive has all the important data; 
backup of that is daily if not more 
frequently. The ‘E’ drive is for ‘junk’! 

For added safety, a copy of the ‘D’ 
drive exists on two other computers. 
If you think that maybe I don’t trust 
computers, well! don’t. After 35 years 
of experience I have good reason not 
10's 

Geoff Syme, 

via email. 


VideoSCope 
magnification 

I have built, with slight modifica- 
tion, the excellent VideoSCope project 
published in the October 2001 issue 
of SILICON CHIP. My approach differed 
in that I used a “syringe” type ap- 
proach, with the camera (Dick Smith 
Electronics Cat. L-5873) being on the 
end of the plunger which is 760mm 
long. I used a 50mm F1.2 lens from a 
Minolta SRT101 camera. 

I am able to reproduce magnifica- 
tion of an EPROM similar to that 
shown in your article and when view- 
ing a ruler I can get the markings of 
1mm to appear full screen width on 
my 34cm TV (28.5cm horizontal). I 
intend to try the concept in my micro- 
scope and telescope as well. 

My question is how do I determine 
the magnification I have achieved? 
One would think that if 1mm is shown 
over the width of 28.5cm then I have 
magnified the image by 285 but I ques- 
tion this as moving to a different, larger 
TV the magnification would increase 
just as the screen size increases. 

I am interested in how the authors 
determined their shot of a silk screen 
was enlarged by a factor about 3200. 

I think that this an excellent project. 
It was cheap for me as I had all the 
components, yet extremely practical. 
I can now show my 3-year old grand- 
daughter things she would have diffi- 
culty seeing with my microscope. 

Ken Fox, 

Vermont South, Vic. 

Comment: the effective magnification 
does depend on screen size. If you 
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have a bigger screen, you get a bigger 
image. As far as the figure of 3200 is 
concerned, perhaps the image was 
taken with a close-up lens. 


Big acceptance of 
electronic equipment 

In your December 2001 issue, you 
published my offer to pass on the 
electronic parts & instruments which 
I had accumulated ‘over life”. The 
response was amazing, exceeding my 
wildest expectations. 

Unfortunately, because I was un- 
certain if there would be any interest, 
when an ‘early bird’ appeared on Tues- 
day morning, November 27th, and of- 
fered to take everything, I accepted, in 
case I got no more interest. 

As a result, I have had to refuse 
many writers, many of whom I would 
have liked to satisfy. So, I apologise to 
all those who, though quick off the 
mark, were too slow. 

I hope I have written to all who 
wrote to me. IfI missed anyone, please 
accept my oversight. And to anyone 
who has not written but sees the offer, 
it is too late! 

Pamela & Ewart Jones, 

Coromandel Valley, SA. 


MP3 Jukebox: have you tried 
MPXplay for DOS? 

I read with interest your MP3 Juke- 
box project in the September & Octo- 
ber 2001 issues. I note that you recom- 
mend a Pentium 133 minimum with 
32MB of RAM. While this is true for 
Windows, have you ever tried or used 
MPXPLAY for DOS? 

It is really easy to set up, runs under 
plain DOS and needs a minimum of 
only a Pentium 75MHz machine with 
only 4MB of RAM! 

It works brilliantly, is very stable, 
and we use it here for radio automa- 
tion and PA automation, as it never 
falls over like Windows. Even on the 
odd occasion when it does (due to 
power-cut or other), it is re-booted 
and up and playing again within 10- 
15 seconds from re-boot. This is re- 
covery time that Windows can only 
dream of. 

MPXplay also has LCD driver sup- 
port for LPT1 coded into it and there 
is a TSR program you can download, 
that allows MPXplay to drive any LCD 
up to an impressive 40 x 4 module, 
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with completely customisable display 
layouts and multiple screens. 

If you have a standard VGA screen, 
MPXplay is FULL-SCREEN with spec- 
trum analyser and cross-fading, ran- 
dom play and heaps of other features 
built in. Best of all: It is FREEWARE! 
Point your browser to: <http:// 
www.geocities.com/mpxplay/ 

Here, you will find the latest ver- 
sion and links. My setup uses this 
program to play MP3 music on a local 
radio station and it has gone for the 
last three weeks with no crashes (this 
is 24-hour playing) — another thing 
that Windows can only dream of, es- 
pecially with a P75 and 4MB of RAM. 

Setup is SO easy: simply run the 
HDD install software (I used a 20GB 
Seagate with ON-TRACK DDO soft- 
ware) to bypass any BIOS restrictions 
on HDD size, then boot from a Win95b 
or 98SE boot disk and SYS the new 
HDD. This will allow the drive to run 
using a FAT32 DOS filesystem (actu- 
ally DOS 7 from Win95b etc). That 
done, you can access all 20GB or more 
of HDD space as one chunk (partition) 
and simply install MPXplay and all 
your music. 

Graeme Rixon, 

via email. 

Comment: thanks Graeme. The DOS 
approach sounds attractive. 


Macrovision 
solution 

I have a Macrovision solution that 
is so simple I am surprised no one else 
has thought of it. What you need is a 
PC with a capture card and a TV-OUT 
video card. What I use is a Prolink 
Play TV Pro Video capture kit and a 
TNT2 Video card with TV-OUT. The 
capture card supports watching TV in 
full-screen mode on the computer. 

What I do is Play video 1 onto the 
PC and have my capture program at 
full-screen and have the TV-OUT card 
going to video 2. This not only avoids 
the Macrovision but removes it totally 
from the copy. 

There is also no generation loss be- 
cause the video stream re-encoded in 
the computer so you have a copy of 
the same quality as the original. Ihave 
tried this on about 15 Macrovision- 
protected tapes without a problem. 

Lindsay Harvey, 

via email. 


The Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital I/O, two UARTs, SPI, I’C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal I/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 


TIG505 Single Board 


Computer 

The TIG505 is 

an Australian 

SBC using the 

TCN1/4 or 

TCN4/4 Tiger 

processor with 

512K FLASH 

and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 
www site for data. 


$330 PC-PROM Programmer 


{ 


This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 
178 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5488 
www.jedmicro.com.au 
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The recently released Mercedes SL-Class is 

fitted with Sensotronic Brake Control as 
standard - the first car in the world with 

the system. (DaimlerChrysler). sss 


Contr oo apt Ca Cars 


Braking systems in cars are set for big changes with this new 
Bosch system which has just been introduced to Mercedes Benz 
cars. Incorporating the best of ABS, ESP and traction control, 
the new braking system will even dry out the brakes after they 
have been wet and enable a smooth stop every time, without 
any dip in the car’s bonnet as you come to a complete stop. 


By JULIAN EDGAR 
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PART FROM THE introduction 
Ae ABS (anti-skid braking 
systems), braking systems in 
cars have changed little in over 50 
years. As has been the case through- 
out this last half-century, all current 
systems use an hydraulic master cyl- 
inder which applies pressure in pro- 
portion to force on the brake pedal. 
The pressure in the brake lines causes 
movement of the pistons in the slave 
cylinders located in each wheel calli- 
per, in turn applying the brake pads to 
the discs (or shoes to the drums, in 
older systems). 

A vacuum brake booster is also fit- 
ted to all cars to reduce the force re- 
quired on the brake pedal. And ABS? 
— it allows the automatic modulation 
of fluid pressure in the slave cylin- 
ders of individual wheel brakes, to 
prevent wheel lock-up. 

Now, in the Bosch Sensotronic 
Brake Control (SBC) system, the con- 
trol system becomes electronic. Fur- 
ther, the control logic is quite differ- 
ent to a traditional braking system, as 
SBC integrates a variety of other car 
control systems into the one archi- 
tecture. 

SBC represents a revolution in au- 
tomotive braking — and it’s just been 
released in the SL-Class Mercedes pro- 
duction model. 


Integrating systems 


SBC needs to be considered not as a 
standalone braking system but in the 
context of a number of other car drive- 
line control systems. 

ABS (anti-skid braking) is now com- 
mon on modern cars but ESP (elec- 
tronic stability program) is much rarer. 
ESP uses the input of a vehicle yaw 
sensor, wheel speed sensors and a 
steering angle sensor to determine 
whether the vehicle is following the 
path requested by the driver. If the 
electronic system detects that, for ex- 
ample, the car is running wide in the 
corner (ie, it is under-steering), the 
ESP system will brake the inside rear 
wheel, pulling the nose of the car 
around. 

Similar one-wheel braking strate- 
gies can be used to control oversteer 
(the rear of the car running wide). 

It is important to note that ESP is 
not the same as traction control. Trac- 
tion control limits the spinning of 
the powered wheels, usually by reduc- 
ing engine torque (although also 
occasionally by braking the slipping 
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The components of a Sensotronic Brake Control system include wheel speed 


sensors, a steering angle sensor, acceleration sensor, electronic control unit and 
hydraulic control unit. (DaimlerChrysler). 


wheel). On the other hand, ESP can 
work very effectively when no throt- 
tle at all is being applied. For exam- 
ple, a driver who enters a corner too 
fast, then realises his error and lifts 
the throttle sharply, can cause a power- 
off oversteer slide — the car attempting 
to spin. 

In this situation, ESP can brake the 
outside front wheel, preventing the 
incipient spin occurring. In the same 
situation, a traction control system is 
powerless. 

Another car system that is relevant 
to the braking system is Adaptive 
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Cruise Control. This uses radar to 
maintain a preset distance to the car 
in front - an approach that needs to 
have control over the brakes in addi- 
tion to being able to modulate the 
throttle. 

Finally, many luxury cars use Brake 
Assist technology, where if the sys- 
tem detects that the driver has braked 
very forcefully, the brakes are applied 
at maximum power — even if the driver 
reduces braking pressure a little. This 
approach was developed when test- 
ing of drivers in real on-road situa- 
tions showed that when confronted 
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Fig.1: this graph shows the penetration of Electronic Stability Program systems 
in various automotive markets. Bosch has produced over three million ESP 
systems and expects Sensotronic braking to follow a similar growth pattern over 


the next five years. (Bosch). 
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Fig.2: the distribution of the Sensotronic Brake Control components in the SL 
Mercedes. (DaimlerChrysler) 


with the need for an emergency stop, 
many simply didn’t push hard enough, 
and didn’t keep pushing hard enough, 
on the pedal. 

So anti-lock braking, brake assist, 
electronic stability program, traction 
control and adaptive cruise control 
are, to a greater or lesser extent, cur- 
rently standalone systems that could 
be better integrated with the braking 
system. 

And as you may have now guessed, 
SBC does just that. 


SBC architecture 


SBC still uses hydraulic fluid, a 
master cylinder and wheel slave cyl- 
inders — electromagnetic operation of 
the brake pads does not occur. While 
technically, electromagnetic actuation 
of brake pads is feasible (and is cur- 
rently used in electrically-braked trail- 
ers), the retention of an hydraulic sys- 
tem allows for fail-safe operation of 
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the front brakes in the case of elec- 
tronic failure. 

In SBC, fluid pressure is generated 
not by the driver’s foot movement and 
the brake booster operation but by a 
piston pump driven by an electric 
motor. This supplies brake fluid at a 
pressure of 140-160 Bar (2000 - 2350 
psi) to a high-pressure gas diaphragm 
accumulator. This stored pressure is 
sufficient for several braking events, 
allowing full braking pressure to be 
applied a number of times, even when 
the engine is switched off. 

When the brakes are activated — 
either by the driver, Electronic Stabil- 
ity Program, Traction Control or Intel- 
ligent Cruise Control — the electronic 
control unit calculates the desired tar- 
get brake pressures on a wheel-by- 
wheel basis. Remember, during ESP 
operation it’s likely that only single 
wheels will be braked — although of 
course in normal, straight-line, low 


1: Hydraulic unit with 
SBC control unit. 


2: Fuses. 
3: Actuation unit. 
4: Speed sensor 





5: Hydraulic line. 


6: Box for control units 
with ESP. 


7: Yaw angle sensor. 





deceleration braking events, all four 
wheels are retarded. 

The interface with the driver is by 
means of the brake hydraulic actua- 
tion unit. This comprises a special 
tandem master cylinder which uses a 
simulator to provide normal pedal 
feedback. However, the important part 
of this mechanism is the pedal travel 
sensor, which determines both how 
fast and over what distance the brake 
pedal is being moved. During normal 
braking, the brake pedal is completely 
disconnected from the hydraulics of 
the system — it is simply an input into 
the electronic control unit to indicate 
the degree of braking requested by the 
driver. 

Only if a major fault or power fail- 
ure occurs does the brake pedal actu- 
ate an hydraulic circuit. 

In addition to the brake pedal travel 
sensor, the electronic control unit also 
receives data on steering wheel angle, 
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Front axle 


individual wheel speeds, the selected 
gear and lateral (ie, sideways) accel- 
eration. The latter is used to detect 
whether the car is cornering — if it is, 
then the braking bias is adjusted later- 
ally, with the outside wheels braked 
more heavily than those on the inside 
of the corner. 

This reduces the likelihood of ESP 
needing to intervene during emer- 
gency braking manoeuvres. 


Advantages 


Bosch, the inventor of the system, 
believes that SBC will penetrate the 
luxury car market quickly, then filter 
down to cheaper cars in the way that 
ABS and more recently, ESP has. But 
what are the advantages to the driver 
of such a braking system? 

Says Gunther Plapp, Vice President 
of Bosch’s ABS and Brakes Division, 
“The crucial performance feature of 
the electro-hydraulic brake SBC is that 
it raises braking comfort”. 

A number of comfort and conven- 
ience features can be integrated into 
the system. These include: 
® The ‘Soft-Stop-Function’, which 
provides for a soft and smooth stop 
during normal braking. 

@ A ‘Traffic Jam Assistant’, which 
brakes the vehicle with pre-defined 
deceleration when the driver removes 
his or her foot from the accelerator 
pedal. On the Mercedes SL-Class, this 
- mode is engaged by using the cruise 
control stalk when the car is stationary. 
@ The ‘Drive-Away Assistant’, which 
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Fig.3: the Sensotronic 
Brake Control system. 
An electric motor 
operates a piston pump 
that pressurises an 
accumulator. Fluid from 
the accumulator then 
operates individual 
brake cylinders as 
required. Except in 
emergency fail-safe 
operation, the brake 
pedal is not connected to 
the hydraulic system. 
(Bosch). 
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Rear axle 


prevents the car rolling backward ona 
hill and simplifies the drive-away 
process. The function is activated by 
quickly and firmly pressing down the 
brake pedal when the car is station- 
ary. The brake effect is automatically 
cancelled the next time pressure is 
applied to the accelerator pedal. 

e@ ‘ACC Stop & Go’ is an upgrade of 


The Sensotronic Brake Control master cylinder lacks a brake booster. In 


Power Supply 


the adaptive cruise control function 
that is applicable for stop-and-go traf- 
fic or city driving. If the vehicle ahead 
stops, SBC brakes the vehicle to a 
standstill. If the driver ahead acceler- 
ates, the car drives away automati- 
cally and follows. 
Safety features of SBC include: 

@ ‘Dry Brake Function’, where on wet 





addition, the ‘hydraulic fluid displacement’ function of the brake pedal occurs 
only in an emergency, retarding just the front wheels. (Bosch). 
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Braking begins: 
brake pressure is 
distributed evenly - 
to all wheels. — 
Risk of skidding! 


Curve entry point: 
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Fig.4: Sensotronic Brake Control allows the braking force to be altered laterally, 


giving better stability when braking heavily while cornering. This reduces the 
likelihood of Stability Control needing to operate in these situations. 


(DaimlerChrysler). 


roads the SBC carries out regular short 
and weak brake applications to wipe 
the water film off the brake discs. 
Switching on the windscreen wipers 
activates this function. 

e@ Reduced stopping distances. This 
is possible because the system can be 
configured to pre-fill the brake cir- 
cuits if a sudden lift of the accelerator 
pedal is detected. 
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@ The vibration of the brake pedal 
that normally occurs during ABS op- 
eration is not present with SBC. 
DaimlerChrysler driving simulator re- 
search shows that this absence is not 
just a comfort advantage but also has 
safety implications — almost two-thirds 
of tested people are startled when ABS 
pedal pulsation occurs. A proportion 
of these people do not maintain ap- 


New SL-Class With Sensotronic 
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propriate brake pedal pressure when 
this happens and some even take their 
foot off the pedal! 

@ Reduced requirement for Stability 
Control, because braking force can be 
varied laterally during cornering. 


The future 


SBC is currently available only on 
one very expensive car — the Mercedes 
SL. However by 2005, Bosch expects 
that lower cost SBC systems will be 
available for mass fitting to a wide 
range of vehicles. sc 
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Microelectronics has long been a driving force behind the 
majority of innovative new products at the top end of the market. 

Miniaturised components reduce manufacturing costs, increase 
product reliability and simplify operation processes for consumers. 
The process of masking a microelectronics design in a slither of 
silicon is also a very effective way to protect your intellectual 
property from copycat competitors. 


Now, a cost effective, highly professional Technology Advisory 


Post Office Box 1819, North Ryde NSW 21 | 3. FreeCall: |800 880 544. Email: info@amn.org.au Internet: www.amn.org.au 


Service available through The Australian Microelectronics Network, 
ensures easy access to custom chip technology by all Australian 
manufacturers. AMN can provide your concept with an_ initial 
assessment of potential, which covers everything from circuit 
considerations to cost, development times and volume requirements. 

We'll then continue to advise you through every stage of the 
development process. It's guidance you can rely on. It's only 
through AMN. Call 1800 880 544 today and it’s yours. 


australian microelectronics network 








STEP ONE 

Scrap steel is delivered by truck and 
tipped into the mill’s scrap pit which 
has a capacity of 18,000 tonnes — 
carefully divided into four grades 
held in separate bays. That’s enough 
to feed the mill for two weeks. 





STEP TWO 
According to the demands of the 
furnace production schedule, the 
various grades are loaded into scrap 
buckets for transfer by rail trolley into 
the melt shop. 


These days, a significant proportion of the steel 
produced in the USA and Australia comes from 
Mini Mills. These use an electric arc furnace to 
melt down scrap steel, thereby saving a 
considerable amount of energy which would 
otherwise be required to make steel from iron 
ore. In this article, we will look at what 
constitutes a mini mill and visit the mini mill at 


Rooty Hill in Sydney. 
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STEP THREE 

In the melt shop, a crane lifts the 
scrap bucket and empties its 80 tonne 
load into the opened arc furnace. The 
melting and refining stages are 
conducted at 1600°C. 

As the scrap is melted by the electric 
arcs, fluxes are added to form a slag 
on top of the molten steel. Oxygen is 
then injected by lance through the 
slag, into the molten steel. The 
resulting chemical reactions cause the 
slag to absorb most of the impurities 
from the steel. 

Those impurities that are not 
transferred to the slag are exhausted 
as fumes for cooling and collecting via 
the mill’s fabric filter bag system. 


By BOB YOUNG 


Steel Mini Mills: a 
recycling success story 


HERE ARE SEVERAL mini 

mills in Australia and quite a 

few in the USA and they pro- 

duce a considerable amount of steel 

from what is essentially quite a small 
plant. So what is a mini mill? 

A mini mill is a steel production 

facility that uses an electric arc fur- 

nace to melt the scrap steel. In con- 
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trast, the traditional Integrated Steel 
mill has blast furnaces or basic oxy- 
gen furnaces using iron ore and coke 
as the basic ingredients with some 
scrap thrown in. Although some inte- 
grated mills have electric arc furnaces 
for specific purposes, the arc furnace 
is the key component of a mini mill. 

Over the past 20 to 30 years, there 


has been substantial growth in mini 
mills. In 1970, mini mills accounted 
for less than 10% of US steel produc- 
tion. These early mills typically pro- 
duced between 100,000 and 300,000 
tonnes per annum, with the number 
of grades of steel and product types 
kept to a minimum. In 2001, mini 
mills produced nearly half of the steel 
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STEP FOUR 
When the steel has reached the 


required temperature and chemistry it 
is tapped into a ladle for transfer to 


the ladle furnace area. 
In the ladle furnace there is more 


refining to be done — this time through 


selective addition of alloys. In the 


ladle, the temperature of the molten 
steel is increased and maintained by 


electric arcs mounted in the ladle 
furnace cover. 





LADLE 


TUNDISH 


MOULD 


—_ 


STEP FIVE 

When the required alloys have been 
added and exact specifications have been 
reached, the molten steel is taken to the 
cast shop where it is poured into a 
tundish from where it flows into a series 
of water-cooled moulds to form 
continuously cast billets. 

The 127mm square partially solidified 
billet strands are further cooled by direct 
water spray in a secondary cooling zone. 
While they are still hot, however, they are 
cut into 12-metre lengths by automatic 
hydraulic shears. 

The billets are then air-cooled before 
being carried by overhead cranes fitted 
with electromagnets into the outdoor 





shipped by United States mills. Nor is 
it stopping there. Mini mills are no 
longer mini, with production capaci- 
ties now approaching 1,000,000 - 
2,500,000 tonnes per annum while 
still using a single but now quite large 
arc furnace. In addition, the list of 
grades of steel produced and product 
types has increased considerably. 

North American carbon steel mini- 
mills continue to be among the most 
competitive steel makers in the world. 
Some idea of the growth in productiv- 
ity can be obtained from the following 
figures. In 1983, integrated mills were 
producing about 200 tonnes of steel 
per employee, rising to approximately 
700 tonnes in 1996. The latest mini 
mills are claiming 4,000 tonnes per 
employee. 

Although arc furnaces use large 
amounts of electric energy to heat the 
steel scrap, there is a significant sav- 
ing on raw materials. For every tonne 
of steel recycled, there are 1.25 tonnes 
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billet stacking yard. 


ofiron ore, 0.5 tonne of coal and about 
20kg of limestone saved. 

As the name would indicate, mini 
mills have a relatively low steel pro- 
duction capacity when compared with 
integrated steel mills but they can be 
accommodated comfortably on just a 
few hectares. Because they do not need 
to be located near a railway or water 
transportation facilities, mini mills 
have a much wider range of suitable 
geographic locations. 

The factors driving mini mill loca- 
tion are an adequate supply of elec- 
tricity, scrap availability and a local 
market for products. 

While mini mills are more special- 
ised in the types and quality of the 
steel produced, the wastes are similar 
to those from iron and steel making. 
The major difference in mini mill 
waste is increased concentrations of 
toxic metals in dust, sludge and slag, 
due to the scrap metal used as the 
input. Stainless steel scrap for exam- 


ple, is high in nickel and chromium, 
while other steel scrap may often have 
a coating of zinc, tin, nickel, lead or 
chromium. 

Certain scrap may need to be chemi- 
cally or physically treated before en- 
tering the arc furnace to remove its 
coating (eg, de-galvanising) before be- 
ing processed into new steel and it is 
here that the mini mill metallurgist 
has to exercise some of his magic. To 
take an unknown mix of scrap steel 
and finally produce a certifiable grade 
of new steel requires considerable ex- 
pertise and yet it is all in a day’s work 
for the mini mill metallurgist. 

Finally, as most mini mills are lo- 
cated in large cities, great care is exer- 
cised in maintaining the required en- 
vironmental controls. Indeed, envi- 
ronmental factors dominate the de- 
sign of any modern mini mill. 


Electric arc furnaces 
The arc furnace has been in use for 
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THE ROLLING MILL 








STEP SIX 

Billets are fed into a natural gas-fired 
furnace where they are reheated to 
rolling temperature of about 1150°C. 
The billets are fed through a series of 
rolling mill stands where they are 
reduced and formed into various 
sections and sizes, such as angles, 
reinforcing bars and wire rod. 

The rod and bar products produced in 
the mill are cooled by water sprays 
and air before being sheared to 
customer specified lengths. 


nearly 100 years as a method of mak- 
ing steel. Originally confined to small 
(several tonne) furnaces for the pro- 
duction of highly specialised steels, 
recent developments have seen the 
arc furnace growing in size and popu- 
larity as technical problems have been 
overcome and reliable sources of cheap 
electricity have become widespread. 

In the last 15 years or so, the arc 
furnace has undergone something ofa 
renaissance as technical innovations 
have led to very significant improve- 
ments in productivity, steel quality 
and operating cost. These develop- 
ments have proceeded to the point 
where the arc furnace is now the pre- 
ferred, low capital, flexible route for 
the production of a significant pro- 
portion of flat products and almost 
exclusively, long products. 

The modern electric arc furnace 
consists ofa refractory lined steel shell 
or hearth that holds the scrap charge 
while it is being melted and retains 
the liquid steel until it is ready to tap. 
The walls above the liquid steel level 
are typically water-cooled, replaceable 
copper panels. The furnace has a wa- 
ter-cooled roof that can be swung aside 
to allow for scrap recharging. 

In most cases, loading of the fur- 
nace is carried out via overhead 
clamshell buckets or baskets. All types 
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After shearing or coiling, products are transferred to the mill’s finishing area for 
straightening, bundling, strapping and dispatch to customers. 


of scrap and scrap substitutes can be 
added in this manner. Sometimes 
charge carbon and fluxes (lime and 
dolomite) are also added in this man- 
ner. 

The preferred: method of adding 
smaller input materials is via a con- 
veyer belt, loading into the “fifth” hole 
in the furnace roof. This is known as 
continuous charging. The number of 
buckets required to reach the speci- 
fied tap weight will be determined by 
the scrap charge density. 

Arc furnaces can be either AC (three 
electrodes, each with its own phases) 
or DC (single or twin electrode). In an 
AC furnace, the roof has at least five 
openings, one for each of the three 
electrodes, one for fume evacuation 
and the abovementioned “fifth” hole. 


Electric arc furnace 


In an AC furnace, the current path 
is from the electrode tip to the bath 


and back to the next electrode in the 
phase rotation. In a DC furnace, the 
current passes from the electrode 
through the bath to a return electrode 
in the furnace hearth. 

The electrodes are made of graphite 
manufactured to have special proper- 
ties of conductivity combined with 
high strength at high temperatures. 
The electrodes are consumed in the 
process and need to be continually 
replaced. This is achieved by “slip- 
ping” or lowering the electrode 
through the holding arm into the bath 
and adding a new section to the top. 
This is done by screwing electrode 
sections together. 

Electrical power is supplied from a 
substation, then to a step-down trans- 
former. The furnace also has its own 
transformer that serves to alter the 
furnace electrode voltage. These volt- 
age “taps” are usually selected auto- 
matically but they may also be ad- 
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justed manually by the furnace opera- 
tor. The electrode voltage determines 
the arc length and therefore the power 
applied to melt the steel. 

As conditions inside the furnace 
are constantly changing, it is neces- 
sary to continually reposition the elec- 
trodes to maintain the desired arc cur- 
rent and power setting. This is nor- 
mally achieved by constantly measur- 
ing the impedance (voltage divided 
by current) and feeding this back to a 
control system that will raise or lower 
the electrode arms as the conditions 
inside the furnace change. 

Oxygen is used to assist in refining 
the steel by burning off impurities 
such as phosphorus. A lime-rich slag 
is used to collect this and other un- 
wanted elements and provide a base 
material to be foamed by the evolu- 
tion of carbon monoxide and carbon 
dioxide gases. This foamy slag helps 
improve energy efficiency by prevent- 
ing unwanted radiation of the un- 
shielded arc to the furnace roof. The 
foaming action causes the slag to be 
continuously flushed from the furnace 
up until tap time. 

The molten slag also helps in sup- 
pressing the considerable amount of 
noise produced by the electric arcs. 


When the appropriate steel chemis- | 


try and temperature have been achiev- 
ed, the steel is tapped either through a 
spout or a submerged taphole, into a 
ladle and then on to a ladle furnace 
for secondary treatment. 

Furnaces manufactured by EMCI for 
example may be bottom tap design or 
conventional design with standard or 
current conducting electrode arms. 
EMCI’s electric arc furnaces also fea- 
ture hydraulic circuitry that allows 
for rapid electrode travel and fast back 
tilt to minimise slag carry-over. 


Rooty Hill’s mini mill 

To illustrate the operation of a typi- 
cal mini mill, we now look at the One 
Steel plant at Rooty Hill in Sydney, 
NSW. This is quite a small facility and 
yet the very first thing that stands out 
is the small size of the actual Melt 
Shop and electric arc furnace itself in 
comparison to the overall size of the 
whole facility. 

The 60-tonne electric arc furnace 
has been coaxed by an ingenious and 
industrious staff into taking 80 tonnes 
of scrap in a single feeding. It is this 
“small” furnace, working on a con- 
tinuous basis, that produces the vast 
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All the steel from the Rooty Hill mill is first produced as continuously cast 
billets such as these emerging from the tundish via water-cooled moulds. The 
extreme heat rising from these billets has to be experienced to be believed yet it 
is a pale shadow of that from the electric arc furnace. 





The billets are later reheated prior to being fed to the rolling mill to produce a 
wide variety of sections such as angles, reinforcing bars (rebar) for concrete, 
round bars, flats, fencing wire and so on. 


stacks of steel in the Rooty Hill mill; 
some 500,000 tonnes per annum, 
200,000 tonnes of which is sold as bar 
stock. Here then is a very efficient 
operation by any standard. 

The furnace consumes large 
amounts of electricity, the actual rat- 
ing being 62MVA (equivalent to 62 
megawatts). The magnetic fields sur- 
rounding the furnace is so strong that 
the video monitors in the nearby con- 
trol room flicker continuously in spite 





of serious efforts to shield them. How 
the staff manage to watch these flick- 
ering images continuously defies com- 
prehension. We assume that the com- 
puter monitors will shortly be up- 
graded to LCD monitors which would 
cure the problem completely! 

To enter the melt shop and confront 
the electric arc furnace in full song is 
to finally come face to face with Dan- 
te’s Inferno. Housed in a towering, 
dark, windowless building, blackened 
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Fumes generated in the mill are treated in the bag filtration plant. This acts like 
a gigantic vacuum cleaner to remove dust and particles before release to the 
atmosphere. The righthand bag is operational while the other is on standby. 


internally by years of fumes and dust, 
the furnace presents an eerie sight. 
Crouching in one corner and tied to 
the Melt Shop building by a stagger- 
ing array of cables of all sizes — cables 
that soar loftily up into the inky black- 
ness of the dimly lit, almost invisible 
ceiling - the furnace resembles some 
prehistoric fire-breathing monster 
chained down to prevent its escape. 


The monster within 


To confront this monster, the visitor 
is given earplugs, glasses and a wool- 
len jacket. Roaring and spitting and 
emitting an intense light so bright that 
it can only be viewed through special 
glasses, and heat that is fearsome to 
the extreme, one is immediately struck 
with the thought that those who care 
for this monster are special people. To 
office workers who confront nothing 
more daunting in their working day 
than a hot cup of coffee, here is a 
different world indeed. 

Control of the furnace is a delicate 
operation. To begin, the scrap steel 
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input is carefully prepared to strin- 
gent quality standards by suppliers. 
Composed largely of old car bodies, 
washing machines, fridges and the 
like, combined with structural steel 
from demolition sites, waste and off- 
cuts left over from other steel mills, 
the input is a disparate mix. For ex- 
ample, car bodies and white goods 
(fridges, etc) will have been shredded 
to remove all paint and plating so that 
they are completely unrecognisable. 

From this raw material, the metal- 
lurgists at the mill will eventually pro- 
duce certified grades of steel used in 
such industries as construction, farm- 
ing and transport. The mix in the elec- 
tric arc furnace must therefore be con- 
tinuously monitored and adjusted by 
the addition of other raw materials 
such as burnt limestone and dolomite, 
carbon, ferro alloys, oxygen and nitro- 
gen. 

Feeding the electric arc furnace con- 
tinuously with a stream of scrap that 
may on occasions still contain an un- 
known quantity of impurities, in spite 





of careful sorting, can lead to erup- 
tions that may spit molten steel across 
the melt-shop floor. Looking after the 
furnace is certainly not a job for the 
fainthearted! 


The main steps 


There are five major steps in the 
transformation of scrap into graded 
steel at the Rooty Hill steel mill. 

(1) The carefully graded scrap is 
delivered by truck to the mill’s scrap 
pit which measures 100 x 23 x 6 me- 
tres deep. It is capable of holding up 
to 18,000 tonnes, enough to feed the 
furnace for about three weeks. 

(2) Depending upon the demands 
of the furnace production schedule, 
the various grades are loaded by elec- 
tromagnetic crane into scrap buckets 
for transfer into the melt shop. 

Interestingly, all the electromagnetic 
cranes in the plant have battery 
backup, for safe depositing of loads in 
case of power failure. 

(3) In the melt shop, a crane lifts the 
scrap bucket and empties its load into 
the opened arc furnace. The furnace 
capacity is 80 tonnes and the number 
of buckets required to load the fur- 
nace depends on the scrap density. 
The furnace is manufactured by 
Danieli, Italy. Bath diameter is 5.5 
metres and the tap weight is 75 tonnes. 
By the way, the electrode diameter is 
550mm. 

The melting and refining stages are 
conducted at 1600°C. As the scrap is 
melted by the electric arcs, fluxes are 
added to form a slag on top of the 
molten steel. Oxygen is then injected 
by a lance through the slag, into the 
molten steel. 

The resulting chemical reaction 
causes the slag to absorb most of the 
impurities from the steel. Those im- 
purities that are not trapped in the 
slag are vented for cooling and col- 
lecting via the mill’s fabric filter bag 
system. 

The time from charging to finish of 
a batch is 44 minutes and tap-to-tap 
time is 56 minutes. 

(4) When the steel has reached the 
required temperature and chemistry, 
it is tapped into a ladle for transfer to 
the ladle furnace area. The ladle fur- 
nace is again manufactured by Danieli 
and is a 12MVA, bottom-stirring fur- 
nace featuring 350mm electrodes. 
Power consumption is 15kWh/liquid 
tonne. 

(5) In the ladle furnace there is more 
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refining to be done, through selective 
addition of alloys. When the required 
alloys have been added and exact 
specifications have been reached, the 
molten steel is taken to the cast shop 
where it is poured into a tundish from 
where it flows into a series of water- 
cooled moulds to form continuously 
cast billets. 

The continuous caster is a Danieli, 
four-strand billet caster with either 
121mm or 127mm sections. The ex- 
trusion rate of the billets varies be- 
tween 2.9 - 3.1 metres per second, the 
maximum sequence length being 36 
hours. The square partially solidified 
billet strands are further cooled by 
direct water spray in a secondary cool- 
ing zone. While they are still hot how- 
ever, they are cut into 12-metre lengths 
by automatic hydraulic shears. A fully 
laden furnace will produce approxi- 
mately 88 billets. 

The billets are then air-cooled be- 
fore being carried by overhead cranes 
fitted with electromagnets into the 
outdoor billet-stacking yard. It is in- 
teresting to note that steel loses its 
magnetic properties above 600°C so 
cooling must be well under way be- 
fore the steel billets can be handled 
with electromagnets. 


Rolling into finished stock 


As stated earlier, of the approxi- 
mately 500,000 tonnes of steel billets 
produced at the Rooty Hill mill, ap- 
proximately 200,000 tonnes are sold 
as raw billets to other steel mills. The 
remainder is processed into lengths of 
various shapes and sizes. 

The rolling process begins with the 
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billets being reheated in a natural gas- 
fired recuperative walking hearth fur- 
nace where they are raised to the roll- 
ing temperature of about 1150°C. Bil- 
lets are then fed through a 16-stand 
800kW rolling mill with a throughput 
of 270,000 tonnes per annum. 

Here they are reduced and formed 
into such shapes as reinforcing bar for 
the building industry, angles and flats 
for construction and transport and 
wire rod for the fastener and wire 
industries. The rod and bar products 
produced in the rolling mill are cooled 
by water sprays and air before being 
sheared to customer specified lengths. 
Shearing is carried out on-the-fly by a 
swinging-arm guillotine, the finished 
stock moving through the shears at 13 
metres per second. 

After shearing or coiling, products 
are then transferred to the mill’s fin- 
ishing area for straightening, bundling, 
strapping, identification and dispatch 
to customers in the Sydney area. The 
plant’s warehouse area can accommo- 
date up to 18,000 tonnes of finished 
product. 


Environmental considerations 


As the mill is located in the heart of 
a Sydney residential suburb, housing 
the electric arc furnace obviously re- 
quired considerable care, as indeed 
did the whole mill. The seven hec- 
tares of mill buildings are located in 
the centre of a 27-hectare landscaped 
area. 

Soundproofing the Melt Shop and 
all noise generating plant required the 
use of 320mm thick, sound-absorbing 
precast concrete wall panels. Sound- 


proofing is further enhanced by sur- 
rounding the entire plant with a 5- 
metre high solid earth berm, created 
from some 63,000 cubic metres of top- 
soil material. 

An air-monitoring station near the 
site incorporates a high volume sam- 
pler and dust fallout gauge, as well as 
wind-direction and wind-velocity 
meters. During mill operation, fumes 
generated are removed from the build- 
ing and filtered through thousands of 
filter bags housed in the mill’s bag- 
house. Designed to handle a total vol- 
ume of 730,000 normal cubic metres 
of fumes per hour, the bags act like a 
gigantic vacuum cleaner to remove 
dust and particles to levels well be- 
low the limits set by the NSW Clean 
Air Act. 

The mini mill also recycles all of its 
processed water before it passes to the 
sewer, to standards set by the Water 
Board. Site runoff is strictly control- 
led via a separate drainage system feed- 
ing into settling ponds where sedi- 
ment collects before clear water runs 
into nearby Eastern Creek. 

So there it is. Rooty Hill is one of 
several mini steel mills in Australia 
and is relatively small by the stand- 
ards of such mills overseas but it still 
manages to produce half a million 
tonnes of steel per annum. sc 





Acknowledgments: our thanks to John 
Prestidge and Vince lvancic, One Steel, 
Rooty Hill, Sydney for their kind assist- 
ance in preparing this article and for a 
conducted tour of the One Steel mill. All 
photos and diagrams courtesy BHP 
Steel. 


This diagram shows the layout of the 
Sydney Mini Mill. The plant has been 
designed to minimise noise by enclosing: 
all noise-generating machinery and by 
constructing a 5-metre high earth berm. 
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12V Portable Turbo Shower 


This versatile portable shower features adjustable water flow control 
and a waterproof battery case. Suitable for indoor 
and outdoor use. It is compact and easy to use. 


0 3600 $) 7% 


19 Range Digital 
Multimeter 
Multimeter features a 3.5 digit (2000 
count).LCD, Diode test, transistor test 
and low battery warning. 
* DC Volts:.0.2, 2, 20, 200, 1000V 
* AC Volts: 200, 750V 
«DC Current: 200uA, 2mA, 20mA, 
200mA, 10A 

. * Resistance: 200; ‘2k, 20k, 200k, 2MQ. 

Qi4i9 


a-wi9 CE 
DICK SMITH 
ELECTRONICS 





$1 498s 


ProLevel 


Electronic Spirit Level 
The ProLevel provides both visible 

and audible indicators of whether. - 

a surface is level and includes 

a fold-down ruler with angle readouts 
and locking knob. Requires a 9V battery 
(alkaline recommended). 

T1992 


2 40 






That's ohare ret a 





Where do you go for 
the latest new releases? 





12 Volt to 240V Power Inverter 
Ideal for your camping and boating adventures! This compact 300W 
inverter connects to a 12V power source (such as a car battery) 

and provides 240V AC output to power 


small mains appliances. $] 43 
M5I0I 












Z 
Fog Machine 
Now you can produce 
your own indoor ‘fog’, 
perfect for adding 
atmosphere to discos, parties 
and stage productions. 

This solidly built, mains-powered unit 
includes a 2.9-metre wired remote 
control and internal 0.8-litre storage 
tank. ‘Fog Juice’ not included. 


M 6000 Dick Smith Fog 


Machine Juice 
98 


ag 


N 6000 
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Four-Way Surge Power Board 


Three metal! oxide varistors (MOVs). Red LED indicates power. is on 
and surge protection is active. If LED ‘is off, power board can be used, 


but no longer protects against surges. 


M 7164 
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Where do you go for 
the hottest kits around? 





Ideal for camping or for emergency work on your car. This torch uses 6 white LEDS and runs 
from a single D cell battery (not included) for extra long life. It generates super soft white light 
and features constant brightness over cell life, indefinite lamp life, and extended cell life. Can be | 
used with NiCad and NiMH cells. Kit supplied with 


all components, including 6 white LEDs, PCB, and torch case. 


K 3019 
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Train Controller Kit 

This‘ easy. to: build and compact model trairi 
controller features pulse-power for smooth low 
speed control and track voltage LED indication. 
Supplied with PCB, case, hardware, front panel 
label and all. components. Power source 
required: 240V AG: 
K3020- > | 





Noise Generator Kit 

This: personal noise generator produces 
“pink of white: noise and can be used to drive 
headphones or an external. speaker to block out 
unwanted noise. It has been. specifically designed 
for Tinnitus: sufferers but can be used. by anyone 
who. wants to block ‘out unwanted sounds, 

“Kit supplied-with PCB and 
components only. . 


kl : 2 $44.80 


While Stocks last Case hot included: 
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$4,990 





Direct Injection Box Kit 


Powered by battery, plugpack or phantom power 
DI your instruments or use as an in-line equaliser. 
Features.a-high-impedance:mono input (for. guitar: 
pickup), stereo input mixing for-tape, CD, or other 
stereo signals, and an input level control allowing 
for-an optimum signal level before overload. 
Includes:a battery check function.and ground 
switch for:hum loop control. Housed ina rugged 
metal case. Supplied with PCB, all electronic 
components, and a silk-screened, pre-punched 
metal case. 


“save sis 54.970 





HOT. CHIP 
Starter Pack 


Ideal for those.interested in 
BASIC. stamps, this: pack includes 
the Hot Chip microcontroller 
(Atmel .RISC:chip) with 8MHz 


E ~ 


cable, extensive software 
(Development: System,. Basic 
Compiler and Assembler) plus 
on-line help. Comes with 
a.3.5” disk containing hints to 
get.the user started: 


K.1430 : $11 388 
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. Cartridge So-you can listen to your LPs without 


clock speed, Serial cable; Parallel’ - 


LP Doctor Kit 
Start enjoying your records again by playing them 
through the LP Doctor! The LP’Doctor can'be - 
teamed with any turntable having a magnetic 





clicks and-pops or you can feed its signal into.a PC 
sound card-for processing and dubbing to CD; Kit 
supplied with PCB, all components and hardware, 
pre-punched’case, pre-punched ‘silk-screened 
front panel, and detailed instructions:. 


= Jan 0] 
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Universal Charger Kit 

Fast charge NiCad; NiMH, Li-lon, SLA and Lead- 
Acid batteries. Suitable for 1.2V, 2.4V, 3.6¥; 4.8Y, 6V, 
7.2V, B.4V, 9.6V; 12V,-and .14.4V batteries from: f 
}.2Ah to’4.2Ah plus’ Li-lon 3.6V, 7.2, and 14.4V. 
Charge either 6V.or 12V SLA batteries from 1.2Ah 
to:4Ah and 6V or :|2V:Lead-Acid batteries of any 
capacity. above t.2Ah. Includes a.discharger -° 

for NiCad batteries. Top-off charging at‘end_of fast 
charge plus pulsed trickle charge for NiCad 

and NiMH and voltage limited charge for SLA 

and Lead-Acid batteries. Features short circuit 
battery protection, time-out protection, and fuse 
protection, as well as multi-LED charge indicators. 


ee: 
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“ Starter Pack 






Two fun and exciting kits: 

} Flashing LED and LED 

» “Sound-to-Light’. Includes: ..” 
| a soldering iron and stand, 

F side cutters, solder'and ~ 

a PCB with screened 
component ‘overlays for 
easier construction. 


$4398 


Direct Link is equipped with the service centre to supply you with a hassle-free delivery 


rece inik 
"= direct to your door. PHONE 1300 366 644 to place your order. 


Avaitabilty Our kits consistof many different parts from numerous suppliers. Whilst we have consulted Closely with. them and are satisfied as'to their ability to supply, sometimes probleis 
can arise in obtaining all of the parts. This -means there is a slight chance that-availability ‘may. be’ delayed. Rainchecks are available, however if-you'd like to” check beforehand, please don't 
hesitate ‘to’contact. your local store: Offers eipire 28/2/2002. *Limited stock All stocks marked clearance, limited or with an ‘*’ may not be available; in ‘all stores or via Direct Link: 


Rainchecks do not.apply. 
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Instrument Cases 
Quality Australian-made K & W 
instrument cases. With a steel top, 
cover, plus aluminium 
base/front/rear. 


Size: 77(L) x 255(W) x 155(H)mm H 2808 
Size: 150(L) x 255(W) x 155(H)mm H 2810 
Size: 90(L) x 305( H 2812 


W) x 200(H)mm 








GLOBAL TECHNOLOGIES 


Battery 
Saver 

‘AA’ Charger 
Charges up to 4 ‘AA’ size NiCad batteries in as little as 
12 hours of direct sunlight. Tilting solar panel 
maximises light exposure. Features a water-resistant 
battery compartment. 


Power rating: 0.5W (140mA @ 3.75V). | 
0 3320 | 
| 
i 


eo 


SAVE $5 $] 50 


WHILE STOCKS LAST 


CLEARANCE 


Freeplay Self-Powered Lantern 

Save money and never buy disposable batteries again! 
Charge the internal battery simply by a wind-up dynamo, 
a 12V car adaptor (not included) or an AC/DC adaptor 
(not included). Great for camping and travelling. 


0 2061 $ | 
WHILE STOCKS LAST | 






920° save $15 
$2497 save $15 
30 SAVE $15 


.. and file. Strong stainless steel construction, 


Where do you go for 
great savings? 








Small Clear Box 
With pre-drilled speaker holes. 


Ideal for small audio-style projects. 
83 x 55.5 x 44mm (L x W x H) 


H 2858 
2° SAVE $2 








Pocket Workshop Pliers 


An incredibly handy tool to have clipped to your belt, 

either for around the house or general outdoor use 

(eg. camping, fishing and bushwalking)..It-unfolds into heavy- 
duty pliers, plus has a wide range of fold-out items built into 
the handle, such as ‘knives, screwdrivers, a saw, bottle opener 








A belt-mounted storage case 
is also provided: 
T3309 
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Helping 
Hands 
with 
Magnifier 
It’s bargain-priced and makes working 
on PCBs much easier! Includes a heavy 
cast-iron base for added stability, 


a magnifying glass, plus aligator clips 
to hold the PCB still while'you’re 


working on it. $] Q75 






T5715 


ImW 
Keychain 


Laser Pointer . 

Incredibly small, this tmW laser 
pointer: is. contained in.a tough 
metal housing just 9mm in’ diameter 
and approximately 50mm long. 
Includes keychain’ with: springclip 
for convenient. storage. Powered 

by three watch-style batteries 


(included). 
T 2903 ‘I 9” 
SAVE bana? 
Econ: 
Soldering Station 
Affordable quality for the technician 
or enthusiast. This soldering station 
provides variable temperature: 
control from approximately 250°C to 
450°C, plus zero voltage crossing 
circuitry for low ‘noise operation. It 
features.a lightweight soldering pencil, 
with heat-resistant cable, iron holder 
and tip cleaning sponge, and is fully 


Energy Authority approved. Supplied 
with a long-life |.6mm: plated tip. 


T1975 
SAVE $26 98 


+Limited stock All stocks marked clearance, limited or with.an-‘*’: may not be available in-all stores or via Direct Link.-Rainchecks do not.apply. Offers expire 28.2.2002 
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H/1:13 Twin <aye “TALIS Twin 


, SAVE 
: OVER 48% and Earth. _ 24% ON and Earth over 24% 
OFF Mains lead. BUILDER’S Mains lead. ON BUILDER'S 
Pack of 12°x am’ different coloured: eink of light duty wire: NORMAL. ..wo0. - CABLE! ae MAINS CABLE!! 
All-are 10 x-0.12mm cable. Cross-sectional area: 0.1 1mm. ; PRICE! - F Normally $1 Bin Normally $1.92/m 


Ideal for projects.and hobbyists, etc: 


w4010 pie fe S$Z9Sipack a 99° per metre 1 per metre 


- 2) UMITED STOCK LIMITED STOCK 





Cable with SAVE —_._ 4-Core SAVE 4-Core SAVE». 12+Core SAVE 
3-Pin Plug eee 36% Flat ; nat ae Telephone 47% OFF Telephone ahora 
with bare end, -- NORMAL Telephone NORMAL Style eee. |-style CABLE! 
WBF SS te PRICE! ' Cable> PRICE! Solid core cable. : Solid core cable. - \Jormally $1.92/m 


Normally. 75¢/m W 2423 Normally 85¢/m Ww 2140 


$3 er Se | von “40° per metre 4 5° per metre | 99: per metre 
coe FEBRUARY ONLY SPECIALS! 
Electrolube 


Contact Screen Clene "ill Anti Static =, Dick Smith 
Treatment ~| 25 pack. * "'O a Wet Wipes 90 Electronics - 
nmeliag Anti-static pre-saturated i ir: 
S rease wipes suitable for-all pce ‘ Air Jet Spray Presse i 
reatment grease coated ghiss and These 90-soft, lint-free Ideal for the removal ore 
for switches ; 8 towelettes have been of dust-and lint from all 


: olarising filters, ny : P 
and contacts with P 8 chemically treated and electrical and electronic 


; articularly screen filters : ; 
xcellent plastics P , i i Z 
é Pp and MONItOFE are ideal for cleaning equipment.. Ideal for 





compatibility. Nioa-flarnirnabile: CDs, telephones, computers, keyboards, 
NITI9 screens, keyboards ‘etc. stereos and cameras. 
Pack.of 25. 
: N 1240 No residue or 
f N31I7 : 
Ay EW! ‘® E« sapien 
st SAVE ~ N1195 


NORMAL 
NORMAL PRICE] NORMAL 


PRICE! 


1999. ae $395 OVER 45% ? “sys SAVE, 9 OVER 3 250g 














100 Piece 5mm Mixed Siren/Sound Generator 







FEBRUARY ONLY SPECIAL! 
y 














|. a ok \ SAVE (Colour Round LED Pack The RcTAURaSeI reuaes four independent 
F/B \\ AR OVER 35% | A premium pack of quality Smm LEDs aibianee srersend saladion of mehine pt 
\\/ a | be) OFF consisting of 60 x red,:20 x green, j , 
\¥ A 
yf, { > NORMAL. |0.x-yellow-and 10 x-drange. fire. Operating voltage range from 1.3V DC-to 
VV. | i > i] PRICE! [208 3.6V DC and power-on reset: $ 75 
i \ ee 
\ ie I /| $ 60 2.6203 
4 \e GL! ity : 
PHONE, FAX & MAIL ORDERS __difeeal dink. NEW STORES — 
<x GARDEN CITY(WESTERN AUSTRALIA] 
| peerage eer oct call Charge) hit (2) pete aiss Shop sph M iran City Tenis Centre, Booragoon. Ph: (08) 9364 3755 | 
| MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 500, SHELLHARBOUR (NEW SOUTH WALES) | 
PO Box 500, Regents Park DC NSW 2143 (No Stamp Required) Shop 206, Shellharbour Square Shopping Centre, Shellharbour. Ph: (02)4297 4963 
i , CHATSWOOD POWERHOUSE (NEW SOUTH WALES, 
Elease aun freight (up a) 10kg) ee order, as follows: 2, Endeavor Street (Cnr Santthe and aa Street). Ph: (02)9413 2806 | 
* $6.60 ($1 to $50) * $8.80 ($5! to $100) * $9.90 (over $10!) FOUNTAIN GATE POWERHOUSE (VICTORIA) 
(quote available for orders over 10kg) Shop 1083 Westfield Shopping Centre, Magid Drive, Fountain Gate. Ph: (03) 9705 6298 
email: directlink@dse.com.au (enquiries only) SOUTHLAND POWERHOUSE(VICTORIA) 
Major Credit Cards Accepted * Gift Vouchers Available Store 3090, Level 3, Westfield Shopping Centre, 1239 Nepean Hwy, Cheltenham. Ph: (03)9584 0677 











- *Limited stock ‘All stocks marked clearance, limited or. with:an-**’'may-not be available in.all stores ‘or via Direct Link. Rainchecks do not apply. Offers “expire 28.2.2002. - 
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This versatile infrared (IR) 


remote control receiver —— 


boasts no less than 10 
channels, each of which can 
be independently set for 


momentary or toggle 


operation. It works with 
most commercial IR remote 
transmitters and is a snack 


to build and use. 


10-Channe 


SILIC. 
cur" 
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10-Channel Remote 


Control Receiver 





in FEmMOte 


Control Receiver 5 mca 


Where would we be without our 
infrared remote controls? Stuck back 
in the dinosaur era, that’s where. IR 
remote controls are now built into lots 
of appliances, ranging from TV sets 
and VCRs to audio equipment, robots 
and lights. 

This relatively simple design makes 
it easy for you to add infrared 
remote control to your lat- 
est project or to exist- 
ing equipment. 
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What’s more, it can control up to 10 
different functions, which should be 
more than enough for most applica- 
tions (usually, you'll only need one or 
two channels). Each output uses an 
open-collector transistor and this can 
be used to switch a relay or even to 
directly switch other 12V equipment. 
The outputs can also be used 
to drive LEDs via current 
limiting resistors or to 
drive optocouplers 
(eg, to provide isola- 
tion from high-volt- 
age circuitry). Heavy 
current items such as 
motors and light bulbs 
will have to be driven by 
relays. We’ve made the job 
easy for you by including dia- 
grams that show all the various 
options — see Figs.5(a)-5(d). 


Commercial remote 


As already indicated, the 10-chan- 
nel remote receiver is operated using 
a commercial handheld remote which 
can also be used to control your TV, 
VCR or satellite receiver. Using a com- 
mercial IR transmitter vastly simpli- 


fies the construction and you also get 
a professional looking controller as 
well. 

Operation is simple —just press one 
of the 0-9 buttons on the transmitter to 
control the 0-9 outputs on the receiver. 
A momentary output stays on for as 
long as its transmitter button is held 
down, while a toggle output alternates 
between ON and OFF on each subse- 
quent press of the button. An acknowl- 
edge LED flashes whenever an IR sig- 
nal is being received, while 10 more 
LEDs are used to indicate the status of 
the outputs. 

There, we told you it was simple to 
operate! 

All the parts for the circuit are 
mounted on a small PC board and this 
can either be housed in a separate 
plastic box or built right into existing 
equipment. The operational range is 
up to about 12 metres. 


Circuit details 

Refer now to Fig.1 for the circuit 
details. 

As shown, it’s based on a prepro- 
grammed PIC16F84 microcontroller 
(IC1). What? — you don’t like micro- 
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*2200 FOR TEST ONLY 


mM“ 





+5V FOR TOGGLE 
OV FOR MOMENTARY 


NOTE: 
RA1 = TRACER (MEASURE POINTS) 


OUTPUTS 1-8 
NOT SHOWN 


RAO = STOP/START (REMOTE CODE) 


D1 
DC INPUT 1N4004 


SOCKET 


Sf 10-CHANNEL REMOTE RECEIVER 


Fig.1: IC2 is the infrared receiver — it picks up the pulses from the transmitter 
and applies a demodulated signal to pin 2 of PIC microcontroller IC1. IC1 
decodes the signal on its pin 2 input and switches the appropriate output. 


controllers? Awwww - c’mon; it’s a 
beautiful microcontroller and it greatly 
simplifies the circuit design because 
all the hard work is done by the soft- 
ware that’s programmed into the de- 
vice. 

You don’t have to worry about any 
of this, of course, because you just buy 
the preprogrammed device and “plug” 
it in — just like any other IC. 

Apart from the PIC, there’s just one 
other IC, a 3-terminal regulator (REG1), 
10-transistors (Q1-Q10), 11 diodes, a 
crystal and a few resistors and capaci- 
tors. Let’s see how it all works. 

IC2 is an infrared receiver which 
amplifies, filters and demodulates the 
code supplied by the transmitter. The 
top trace in Fig.3 shows the modu- 
lated signal from the hand-held trans- 
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Uses a commercial handheld 
IR remote 
10 separate outputs 


Outputs can be independently 
set for momentary or toggle 
operation 


Acknowledge LED 


LED indicator on each 
channel 


Transistor output for relay 
connection 


Operates on two different 
remote codes 


12V DC operation 








mitter, while the lower trace is the 
demodulated signal at the output of 
IC2. The modulation is at about 36kHz 
and represents a high level (low levels 
are represented by no modulation). 

Note that the output of IC2 is in- 
verted compared to the transmitted 
code. 

The remote control coding that we 
are using is called the “Philips RC5” 
code. It comprises 14-bits of informa- 
tion, including two start bits, a toggle 
bit, five address bits and six com- 
mand bits. 

The two start bits are transmitted 
first (makes sense, doesn’t it?), fol- 
lowed by the toggle bit. This toggle bit 
changes each time the same button is 
pressed on the transmitter. If the but- 
ton is simply held down, the trans- 
mission repeats at 113.778ms inter- 
vals and the toggle bit remains either 
high or low. The state of the toggle bit 
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M40.0us A 


tie 12.1304ms 


Fig.2: the modulating waveform — this operates at about 
36kHz and is the frequency at which the infrared 
transmitting LED in the remote is switched on and off 


M4.00ms A Ws 





i> 11.8920ms 


allows the receiver to distinguish bet- 
ween whether a button is being held 
down continuously or has been press- 
ed more than once. 

The address bits are for selecting 
the type of equipment to be used. For 
example, address 0 (00000) is fora TV 
set. Address 1 (00001) is for TV2 ora 
second TV set. The two addresses we 
are using are for Satellite 1 and 2 at 
addresses 8 (01000) and 10 (01010). 

The last six bits are the commands 
and we are using buttons 0, 1, 2, 3, 4, 
5, 6, 7, 8 & 9, which have codes 0 
(000000), 1 (000001), 2 (000010), 3 
(000011), 4 (000100), 5 (000101), 6 
(001100), 7 (000111), 8 (001000) and 9 
(001001). These codes are transmitted 
in “bi-phase” format, where a low is a 
high level falling to a low, while a 
high is a low rising to a high. 

IC1 (the PIC microcontroller) is used 
to decode the demodulated signal from 
IC2. It does everything from the re- 
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Fig.4: the top 
waveform here 
(channel 1) shows 
the stop/start 
signal on pin 17 of 
IC1. The bottom 
three waveforms 
(channels 2-4) are 
the same as in 
Fig.3. 


mote control decoding to driving the 
outputs. It also does away with the 
need for a specialised IC and can be 
programmed to operate with existing 
commercial remote controls. 

In operation, IC1 monitors its pin 2 
input for a remote control signal. When 
a signal arrives, it detects the start bits 
and then monitors the demodulated 
signal at regular intervals to provide 
the code sequence. 

The timing is controlled by divid- 
ing down the signal from a 4MHz crys- 
tal (X1) to obtain 1.8ms intervals — 
this is the spacing between each bit in 
the remote control sequence. The de- 
coded signal appears at pin 1 of IC1 
and is used to drive the Acknowledge 
LED (LED11) via a 220Q resistor. 

IC1 can be forced to display its re- 
mote control status by connecting pin 
1 to the 5V supply (TP2) via a 220Q 
test resistor at power up. This will set 
pins 18 & 17 to provide a tracer signal 
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Fig.3: the top waveform (channel 1) is the signal applied 
to IC2 before demodulation, while channel 2 shows the 
output of IC2 after the 36kHz signal has been removed. 


and a stop and start level for the code 
respectively. 

The tracer shows when the code 
level is monitored for each of the 14 
bits in the code. When in this mode, 
the 0 and 1 outputs are prevented 
from operating normally. Normal op- 
eration is restored by switching off 
the supply for a few seconds, remov- 
ing the 220Q test resistor and reapply- 
ing power. 

The accompanying oscilloscope 
traces show the remote control opera- 
tion. Fig.2 shows the modulating 
waveform — this operates at about 
36kHz and is the frequency at which 
the infrared transmitting LED is 
switched on and off. The presence of 
36kHz modulation gives a high signal 
level, whereas no modulation repre- 
sents a low signal. 

Fig.3 shows the remote control sig- 
nals. The top waveform (channel 1) is 
the signal applied to the infrared detec- 
tor (IC2) before demodulation. This is 
a modulated waveform with the 36kHz 
signal appearing when the signal goes 
high. 

The next waveform down (channel 
2) shows the output of IC2 after the 
36kHz signal has been removed. Note 
that this signal is actually inverted 
compared to the top waveform. The 
tracer (pin 18 of IC1) is the channel 3 
signal and this indicates when the 
level at IC2’s output (pin 1) is moni- 
tored by IC1. 

The resulting decoded output 
(which is the satellite-1 code for trans- 
mit button 4) is shown in channel 4 
(ie, the bottom waveform). This de- 
coded signal is made available at TP1 
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and, as discussed above, drives the 
Acknowledge LED. 

Fig.4 shows a similar set of traces. 
However, in this case, the top wave- 
form (channel 1) shows the stop/start 
signal on pin 17 of IC1. The bottom 
three waveforms (channels 2-4) are 
the same as in Fig.3. 

The decoded signal is compared 
with those stored in IC1’s memory — 
ie, the 0-9 button codes for satellite 1 
(sat1) or satellite 2 (sat2). The voltage 
level at pin 3 determines whether a 
comparison is made against the sat1 
or sat2 codes — sat1 codes are used if 
pin 3 is high, while sat2 codes are 
used if pin 3 is low. 

When the transmitted code matches 
a satellite code in memory, the respec- 
tive output of IC1 goes high. For ex- 
ample, if we press button 0 on the 
transmitter, pin 18 of IC1 will go high 
if the output is set for momentary 
operation. Alternatively, it will change 
from a low to a high or from a high to 


3902 


+12Vo 





OUTPUT o 
Fig.5(a): driving a LED output. 
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OUTPUT o 
Fig.5(b): driving an optocoupler. 
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Fig.5(c): driving a relay. 
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a low if set for toggle operation. 

A momentary output will go low as 
soon as the button is released. By con- 
trast, a toggle output will remain in its 
new state (high or low) until the but- 
ton is pressed again. 


Remote trickery 


One problem with using the com- 
mercial IR transmitter is that the codes 
are not actually generated by the in- 
ternal circuitry. Instead, they are stored 
replicas of the codes programmed into 
the original equipment remote con- 
trols that come with TVs and VCRs, 
etc. These codes are stored in a 
memory that allows each code se- 
quence to be continuously replayed 
over a few seconds. When the end of 
the memory is reached, the sequence 
in memory is started over again. 

Because it would be rare for a code 
sequence to finish exactly at the end 
of the memory and start again at the 
beginning (and with the correct tim- 
ing between them), there is often a 
disjointed flow of code. This presents 
a problem because it is recognised by 
the receiver as a different code. 

We circumvented that problem by 
monitoring the toggle bit in the re- 
mote control sequence. Remember that 
this toggle bit only changes state if the 
button is released and then pressed 
again. If the button is held down con- 
tinuously, this bit will not change ex- 
cept at the “end of memory” disconti- 
nuity. 

So, by programming the PIC to ig- 
nore very brief code changes (as indi- 
cated by very brief changes to the tog- 
gle bit), we can easily “filter” out this 
discontinuity. As a result, the remote 
control receiver only responds to genu- 
ine inputs to the transmitter. 

This means that the outputs remain 
in the correct state if a button on the 
transmitter is held down. 

By the way, the user is entirely una- 
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Fig.5(a): using two outputs to drive a motor in forward & reverse. 
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The circuit works with most pre- 
programmed IR remote controls - eg, 
the “Big Shot 3” from Jaycar (Cat. AR- 
1710) and the “8-In-One” from 
Altronics (Cat.A-1007). 


ware of this filtering and there is no 
detectable delay. Press a button on the 
remote transmitter and the receiver 
responds “instantly”. 

Momentary or toggle operation is 
set using a programming resistor on 
each output (R1-R10). Each resistor 
can be connected to either the +5V 
rail for a toggle output or to OV for 
momentary operation. 

When power is first applied to the 
circuit, pins 18, 17,13, 12,11, 10,9, 8, 
7 & 6 of IC1 are all set as inputs. The 
microcontroller then checks the volt- 
ages applied to these inputs, as set by 
R1-R10. 

If a resistor is connected to the 0V 
rail, its corresponding input will be 
read as low for momentary operation. 
Conversely, if the resistor is connected 
to the +5V supply rail, the voltage at 
the input will be about 2.69V. That’s 
because the current flows through the 
1.8kQ resistor, a LED (LED1-LED10) 
and the associated 390Q and 300Q 
resistors. 

The voltage across the LED will be 
about 1.8V, so the resulting current 
will be (5 - 1.8)/(390Q + 300Q +1.8kQ) 
or 1.285mA. This means that 2.31V 
appears across the 1.8kQ resistor and 
so the input will be at 5 - 2.31 = 2.69V 
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Fig.6: install the parts on the PC board as shown here, noting that the LEDs 


and the IR receiver (IC2) are mounted on the copper side (see photos). The 
1.8kQ resistors set the individual outputs to toggle (T) or momentary (M) 
operation, depending on how they are installed — see text. 


with respect to the OV rail. Since a 
high voltage level only needs to be 
2.4V or more, the input will be de- 
tected as a high and this selects the 
toggle mode. 

Note that although the current 
through the 1.8kQ resistor is suffi- 
cient to light the LED, there is insuffi- 
cient voltage across the 300Q resistor 
(about 0.39V) to turn the output tran- 


sistor on. This prevents the output 
from momentarily switching on any 
external devices during power up. 
Following power up, the inputs are 
turned into outputs and drive output 
transistors Q1-Q10 via LEDs1-10 and 
390Q base resistors. The current 
through the LEDs is about 6.4mA and 
each transistor can deliver about 
120mA of current. This is sufficient 


UNK LK1 OUT: 





SAT1 (CODE 424) 
UNK LK1 IN: 





SAT2 (CODE 425) 


for driving LEDs and 12V relays with 
more than 100Q coil resistance. 

Note that LEDs1-10 light when ever 
their respective output transistors are 
switched on via the remote control. 
This means that the LEDs on the mo- 
mentary outputs will light only while 
their transmitter buttons are pressed, 
while the LEDs on the toggle outputs 
will toggle on or off. 

Diodes D1-D10 are necessary to 
protect the output transistors. They 
quench the inductive spike voltages 
that can be generated by relay switch- 
ing. 

Power for the circuit is derived from 
a 12VDC plugpack. Diode D11 pro- 
tects against reverse polarity connec- 
tion and the 1000pF capacitor filters 
the supply. The +12V rail is then used 
to supply any output loads for transis- 
tors Q1-Q10. 

The +12V rail is also fed to 3-termi- 
nal regulator REG1 to derive a +5V 
supply. This rail is filtered using a 
10uF electrolytic capacitor and sup- 
plies IC1 & IC2. Note that IC2 is decou- 
pled from the +5V rail via a 100Q 
resistor and 10uF capacitor to filter 
out any noise on the supply. 
Building it 

A PC board coded 15102021 and 
measuring 88 x 130mm accommodates 
all the parts. Fig.6 shows the assem- 
bly details. 

Before installing any parts, carefully 
inspect the PC board for shorts or 
breaks in the copper tracks. Check 
also that the hole sizes are large enough 
for the components, especially for the 
screw terminals. 


Table 1: Resistor Colour Codes 


4-Band Code (1%) 

brown black yellow brown 
brown black orange brown 
brown grey red brown 
brown black red brown 
orange white brown brown 
orange brown brown brown 
red red brown brown 
brown black brown brown 


5-Band Code (1%) 

brown black black orange brown 
brown black black red brown 
brown grey black brown brown 
brown black black brown brown 
orange white black black brown 
orange brown black black brown 
red red black black brown 
brown black black black brown 


C) 
QO 
QO 
Q 
Q 
Q 
Q 
Q 
C) 
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Begin the assembly by installing the 
wire link near LED4 but don’t install 
link LK1. Next, install the resistors in 
the locations shown. The 1.8kQ resis- 
tors set the outputs to toggle or mo- 
mentary operation, depending on how 
they are installed. For toggle opera- 
tion, connect the resistor lead to the 
“T” hole. Alternatively, for momen- 
tary operation, connect the resistor to 
the “M” hole. 

Table 1 shows the resistor colour 
codes but it’s also a good idea to check 
them using a digital multimeter — some 
of the colours can be quite difficult to 
recognise. 

The diodes can go in next, making 
sure they are all oriented correctly. 
This done, install a socket for IC1 
with pin 1 located as shown on Fig.6. 

Similarly, take care to ensure that 
the electrolytics are oriented correctly 
when installing the capacitors. Once 
these are in, install transistors Q1- 
Q10, followed by the screw terminal 
blocks (wire entry side facing out- 
wards). 

Regulator REG1 is mounted flat 
against the PC board, along with a 
small heatsink — see Fig.6. You will 
need to bend the regulator’s leads 
through 90° so that they pass through 
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their respective holes in the PC board. 
This done, the regulator and its heat- 
sink are fastened to the board using a 
6mm-long M3 screw and nut and the 
leads are then soldered. 

The next step is to install crystal 
X1, the DC socket and two PC stakes 
at the TP1 and TP2 positions. That 
done, you can complete the board as- 
sembly by installing the LEDs (LEDs1- 
11) and IC2 (the infrared receiver). 

The LEDs can either be installed on 
the top of the PC board or on the 
underside (ie, the copper side), de- 
pending on how the assembly is going 
to be mounted. For the prototype, we 
installed the LEDs on the copper side 
— this allowed the completed assem- 
bly to be mounted on the lid of a 
standard plastic case, with the LEDs 
protruding through the front panel. 


About Remote Controls 


This 10-Channel Remote Receiver 
should work with just about any pre- 
programmed IR remote transmitter 


that can control a satellite receiver. 
It’s just a matter of programming it to 
control a Philips satellite receiver (ie, 
RC5 code) by following the instruc- 
tion manual. 








Similarly, IC2 is also mounted on 
the copper side of the board. Its leads 
are then bent through 90° so that the 
receiving lens aligns with a hole in 
the front panel next to the Acknow- 
ledge LED. 

Make sure that the LEDs are cor- 
rectly oriented when installing them 
on the PC board. They should be in- 
stalled with their tops about 14mm 
above the board surface, while IC2 
should be mounted with its lens bezel 
about 13mm above the board surface. 

There’s an easy way to mount the 
LEDs and that’s to cut a strip of card- 
board exactly 6mm wide, then use 
this as a “spacer” between the LED 
and the board. The accompanying 
photo shows the idea. 


Drilling the front panel 


Fig.7 shows the front panel artwork 
— this can be used as a template for 
drilling the front panel. You will need 
to drill 11 holes for the LEDs, plus 
four more to mount the board. In addi- 
tion, you will have to make a6 x 6mm 
cutout for the infrared receiver (IC2) — 
you can do this by drilling a hole and 
then filing it to shape. 

A hole is also required in the side 
of the box, to allow access to the DC 
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socket. Once the holes have been 
drilled, the PC board can be mounted 
on four 10mm-long tapped spacers 
and secured using countersunk ma- 
chine screws through the lid and 


EI Se 
The LEDs are installed on the copper 
side of the board using a 6mm strip of 
cardboard as a spacer. 
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any of the parts. 


cheesehead machine screws through 
the PC board. 


Testing 


Before testing, you have to set the 
infrared transmitter to code 424. To 
do this, first press both the SET and 
SAT switches together — the transmit 
LED should light. Now enter 424 by 
pressing the 4, 2 and 4 buttons. The 
transmit LED will now go out and the 
remote control codes are now set cor- 
rectly for the receiver. 

Now apply power and check that 
there is 5V between pins 5 & 4 of IC1’s 
socket. If this is correct, disconnect 
the power, install IC1 and apply power 
again. Now press each of the number 
buttons on the remote control in turn. 
The receiver should now light the LED 
associated with the button pressed (ie, 
if 0 is pressed, LEDO should light). 









15102021 


10-CHANNEL REMOTE 


© 2002 


e) 


Fig.7: here are the full-size artworks for the front panel 
and the PC board. Check your etched board for defects by 
comparing it against the above pattern before installing 


The behaviour of each LED indi- 
cates whether its corresponding out- 
put has been wired for momentary or 
toggle operation. 

If you wish, you can now check the 
operation of the optional second code 
by installing link LK1. The transmit- 
ter will now have to be programmed 
to code 425 instead of code 424. 

Note also that the transmitter can 
be programmed with the code number 
placed in any of the SAT, VCR or TV 
options. This means that if you build 
two receivers, they can both be con- 
trolled using the same transmitter. 

All you have to do is set code 424 
for (say) the SAT button and code 425 
for the VCR button — in the latter case, 
you press SET and VCR simultane- 
ously and then press 425. Note that 
the second remote receiver must have 
LK1 installed, while the first receiver 
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The LEDs and the infrared receiver (IC2) are installed on the copper side of the 
PC board and protrude through matching holes in the front panel of the case (ie, 
the lid). Make sure that all these parts are correctly oriented. 


Remote Control RC5 Codes 


Astandard RC5 control code consists of 14 bits (0-13). The first two are start 
bits, then comes a toggle bit, followed by five address bits and six keycode 
or command bits. The bits are separated by 1.778ms and the code repeats 
every 113.778ms. The scheme is as follows: 


Start bits (bits 12 and 13) — both high (1 and 1) 


Toggle bit (bit 11) — high or low (0 or 1) 
SAT1 address — 8 (bits 6-10) 01000 
SAT2 address — 10 (bits 6-10) 01010 








keycode 0 (bits 0-5) — 000000 
keycode 1 — 000001 
keycode 2 — 000010 
keycode 3 — 000011 
keycode 4 — 000100 


should have LK1 omitted. 

To control the first receiver, you 
simply press SAT and then one of the 
0-9 number buttons. To control the 
second receiver, press VCR and then 
one of the 0-9 buttons. 


Output control 


As mentioned earlier, Fig.5 shows 
how to connect the outputs to per- 
form various functions. Fig.5(a) shows 
how to drive a LED; Fig5(b) shows 
how the LED in an optocoupler can be 
driven, with the transistor output pro- 
viding an isolated switch; Fig.5(c) 
shows how to drive a relay; and 
Fig.5(d) shows how to drive a motor 
via two relays, to provide for forward 
and reverse control (note: you must 
use two outputs from the receiver for 
this, one driving RLY1 and the other 
driving RLY 2). 
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keycode 5 — 000101 
keycode 6 — 000110 
keycode 7 — 000111 
keycode 8 — 001000 
keycode 9 — 001001 





The NO and NC contact designa- 
tions refer to whether they are nor- 
mally open (NO) or normally closed 
(NC) when the relay coil is not ener- 
gised. The common terminal (or wiper) 
is referred to as “C”. Power for the 
motor can be from the 12V supply if 
they are 12V motors. Lower voltage 
motors will require a separate supply. 


Power supply 


Power for the unit comes from a 
12VDC plugpack. This must be rated 
to cater for the loads that will be con- 
nected to the 12V supply rail, so you 
need to add up the likely current 
drawn by the loads. Typically, you 
will require a 500mA 12V plugpack 
when there are no small motors con- 
nected and a 12V 1A type when a 
motor is connected or if all 10 outputs 
are driving relays. sc 





Parts List 


1 PC board, code 15102021, 88 
x 130mm 

1 plastic case, 157 x 95 x 58mm 

1 front panel label, 92 x 154mm 


1 12VDC plugpack (power rating 
to suit application; see text) 

1 preprogrammed remote control 
(eg, Jaycar ‘Big Shot 3’ Cat. 
AR-1710; Altronics 8-In-One 
Cat. A-1007; or equiv.) 

1 20-way screw PC terminal 
block, 5.08mm pitch (10 x 
Jaycar HM-3130 or equiv.) 

1 18-pin DIL socket 

1 4MHz parallel resonant crystal 
(X1) 

119x 19 x 10mm TO-220 
heatsink 

1 PC-mount 2.5mm DC socket 

4 10mm long M3 tapped spacers 

4 M3 x 6mm countersunk screws 

4 M3 x 6mm cheeshead screws 

1 M3 x 6mm screw 

1 M3 nut 

1 30mm length of 0.8mm tinned 
copper wire 

2 PC stakes 


Semiconductors 

1 PIC16F84P microcontroller 
programmed with 10-rmote.hex 
(IC1) 

1 infrared remote control 
receiver (Jaycar ZD-1952 or 
equiv.) (IC2) 

1 7805 3-terminal 5V regulator 
(REG1) 

10 BC338 NPN transistors 
(Q1-Q10) 

11 1N4004 diodes (D1-D11) 

11 5mm red LEDs (LEDs1-11) 





Capacitors 

1 1000nF 25VW PC electrolytic 

3 10uF 16VW PC electrolytic 

1 0.1pF MKT polyester (code 
104 or 100n) 

2 22pF ceramic (code 22p or 22) 


Resistors (1%, 0.25W) 

1100kQ 103900 

1 10kQ 10 300Q 

101.8kQ 22200 (1 for testing) 
1 1kQ 11000). —- 


WHERE TO GET THE SOURCE CODE 
For those interested in program- 
ming their own microcontroller, the 
source code (10-rmote.hex) can 
be downloaded from our website: 
www.siliconchip.com.au 
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Here’s an easy-to-build project which will 
provide very reliable video and audio links 
over several hundred metres or more. With 
0.5W output, it operates on one of four 
¢hannels way up in the 2.4GHz band. 


By ROSS TESTER 


2.4GHz (that’s 2,400,000,000Hz for the 
uninitiated!), most have about 10mW 
or so output and while they work well 
over a short range, the range is limited 
by the low power. 

This design has much higher power 
— around 0.5W output, in fact. So as 
you might expect, the range is very 
significantly extended. With the sim- 
ple coax cable “whip” antennas shown 
here, the range is reliably 200m or 
more. But if you use a simple dipole 
antenna, you could expect much more 
range — maybe 10 times or more. 


Gain antennas 


Perhaps a word or two about how 
and why this is possible is in order. It 
is sometimes difficult for people to 
understand how changing antennas 
can give longer range. 










The _ i I can think of 
is using your oWn voice. You can talk 
at a certain ea and you'll be heard 
up to a certain/Range. You can shout, 
and of course you'll be heard by peo- 
ple further away. You’re increasing 
the power of your voice. 

Or you could cup your hands 
around your mouth and project your 
voice in a certain direction. Those off 
to the side won’t hear as much (if at 
all) but those in the direction you’re 
projecting will hear much more. 

That’s the equivalent of using a di- 
rectional antenna. You’re concentrat- 
ing power in one particular direction 
at the expense of other (unwanted) 
directions. 

If you replaced your hands with a 
long length of pipe, those to the side 
would hear little, ifanything. But those 
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at the other end of the pipe, even over 
a very much longer distance, could 
possibly hear you. 

That’s the equivalent of using a 
highly directional antenna. Very little 
energy is radiated in any direction 
except the one you want. 

OK, now that we know how to get 
longer range by increasing power and/ 
or using directional antennas, let’s get 
back to the Audio/Video Link. 


Modular construction 


One of the biggest difficulties for 
the hobbyist working at ultra-high fre- 
quencies is the precision necessary in 
construction. As the wavelengths be- 
come shorter and shorter (and at 
2.4GHz the wavelength is only a cou- 
ple of centimetres), even resistor leads 
become effective little antennas — but 
probably in areas of the circuit you 
don’t want radiation. 

Surface mount devices (SMDs) have 
to a large extent solved that problem 
but they are rather difficult devices to 
work with given the normal range of 
hobbyist tools — and experience. 

The beauty of this design is that it 
uses pre-built and pre-aligned mod- 
ules from Oatley Electronics for both 
the transmitter and receiver. All you 
have to do is solder them to the PC 
board, add a few power supply com- 
ponents, input and output sockets and 
an antenna — and the project is largely 
completed. 

Now before you say “too easy” there 
are a couple of wrinkles. 

The first is the precision necessary 
in soldering the modules to the PC 
boards. If you think that soldering nor- 
mal ICs and multi-pin sockets to PC 
boards is difficult, wait ’til you see 
this one! 

The 12-way connector occupies a 
space of just 5mm x 1.5mm. And you 
have to solder every one of those pins 
in without any solder bridges. You’ll 
need a steady hand and a very fine- 
tipped iron to do it. We’ll take a closer 
look at this later on. 

Second, you have to accurately cut 
the antenna to length. As we said be- 
fore, at 2.4GHz, a few millimetres make 
a difference, so you’re also going to 
have to be pretty careful with this. 

Apart from that, construction 
should be quite simple. 


The modules 


There are two different modules, 
one for the transmitter and one for the 
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*THESE LINKS 
REPLACE C2 & C3 





Fig.1: using the modules is easy — just add a 5V regulated power supply circuit, 
an antenna and the audio/video sockets. The operating channel is selected using 


a wire link. 


FIT ONE 
LINK ONLY, 
TO SELECT 
CHANNEL 





Fig.2: the receiver circuit is just as simple as the transmitter but note that 
different pin numbers are used to select the operating channel. 


receiver (as you might expect!). The 
transmitter is the smaller of the two, 
measuring 43 x 30 x 8mm. The re- 
ceiver is 53 x 35 x 10mm. 

Apart from the multi-way connec- 
tion socket on the back which we men- 
tioned before, the only other connec- 
tion you need to make is the antennas, 
which solder directly to the modules. 


Just a word of advice: don’t attempt 
to open the module cans to see what’s 
inside. You're highly likely to damage 
them and there’s nothing you can re- 
pair anyway. 

The modules solder to identical PC 
boards but there are a few more com- 
ponents on the receiver board than 
the transmitter board. Both have on- 
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Fig.3: build the transmitter board by installing the 
parts as shown here. The 3-terminal regulator 
(REG1) is installed on the copper side of the PC 


board - see photo. 


board RCA sockets for audio and video 
input or output, a diode, resistor, LED 
and capacitor (three capacitors in the 
case of the receiver). 

On the back of both boards is a 5V 3- 
terminal regulator. 

On the prototypes (as photographed) 
there is another small electrolytic ca- 
pacitor soldered across the regulator 
pins (mainly ’cos it was forgotten . . .) 
However, on production boards this 
electro will be transferred to the front, 
as shown in the component layout 
diagrams. 


Construction 


We suggest you leave the modules 
until last. Assemble the rest of the 
components on the PC boards — front 
side first, then the 3-terminal regula- 
tor (REG1) on the back. 

The regulators screw to the PC board 
with a 3mm x 10mm machine screw 
and nut. Mounting them hard down 
on the board assists with keeping them 
cool — no further heatsinking is re- 
quired. 

Before soldering the modules to the 
PC boards, you have to cut and solder 
the antennas (assuming you're using 
the simple coax cable type). Fig.5 
shows the coax stripping details. 

Solder the antenna to the receiver 
or transmitter module with the inner 
conductor going to the antenna termi- 
nal and the braid, or shield, soldering 
direct to the module case as close as 
possible. Next, solder a loop of hookup 
wire from the module case around the 
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Fig.4: an identical PC board is used for the receiver 
but note that the parts layout is slightly different to 
that used for the transmitter. The channel selection 


link is on the copper side of the board. 


antenna (coax insulation) and back to 
the case. This holds the antenna in 
place. 

Now it’s time for the difficult bit: 
soldering the module onto the PC 
board. We used the word “bit” to re- 
mind us of step 1: fit the finest-possi- 
ble tip/bit to your soldering iron and 
make sure it is very clean and nicely 
tinned. 

There is no easy way to solder the 
module in place and it’s easy to acci- 
dentally bridge adjacent contacts. For 
this reason, it would be wise to have a 
roll of solder wick on hand to imme- 
diately remove any bridges you do 
make. 

You’ll also need a high power mag- 


Fig.5: each antenna is made by 
removing exactly 31mm of the 
outer sleeve and braid from one 
end of some 50Q coaxial cable. 








nifying glass (a jeweller’s loupe is bet- 
ter) and a bright light to visually in- 
spect the board during and after sol- 
dering the module. 

One possible tip for soldering this 
module: solder all the contacts as best 
you can and then use the solder wick 
to quickly remove the solder you’ve 
just placed. This should ensure that 
the pins pads are all nicely “tinned” 
and just need the tiniest of touch-ups 
with a hot soldering iron and some 
very fine solder. 

Again, though, we would strongly 
advise a lit, magnified visual inspec- 
tion of this section of the board before 
moving on. 

And just in case you were wonder- 
ing — yes, the transmitter only uses 10 
of the 12 pads. 


Channel selection 


Alongside the 12-pin contacts there 
are eight closely-spaced pads which 
are used to select the frequency on 
which the system works. This can be 
changed to avoid interference from 
other 2.4GHz systems. The same pair 
of pads must be linked on both the 
transmitter and receiver boards. 


Alignment 


Here’s the quickest alignment of a 
transmitter and receiver in history. 
You don’t have to do it — it’s done. 


Power supply 


A 9V battery is not the best solution 
for this project — the input power is 
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around 1.2W so you'll be dragging 
about 130mA or so. It won’t last long 
at all. 

If you are using the system inside a 
building, a 9-12V, 300mA plugpack 
would seem the way to go. Outside, 
(or away from mains power), recharge- 
able nicads or NiMH cells would be a 
much better proposition. Six cells will 
give about 7.2V, leaving enough head- 
room for the 7805 regulator. 

If long-term battery-powered use is 
contemplated, another possibility is 
to do away with the 7805 regulator 
completely and run the circuit (with 
appropriate track links) direct from 4 
x 1200m<A or higher nicads. 

At 1.2V each, four cells will give 
4.8V when charged — a tad under the 
5V from the regulator but within the 
modules’ spec. You would have to 
watch out for low voltage as the nicads 
drop their bundle but as a rule they do 
that rather quickly. You might need to 
also remove diode D1 to avoid its 0.6V 
loss but if you do, remember you have 
no protection against “oopses” with 
the supply connections. 

1200mAH nicads are quite com- 
monly available these days as are 
higher power “C” and “D” cells. 

Another option would be a 6V gell 
cell. There’s 0.6V drop across D1, 
bringing the supply to about 5.4V. If 
you think that’s sailing a bit too close 
to the wind put another diode in se- 
ries with the first for a 1.2V drop. 


Testing 


Once you have the power supply 
dilemma solved, hook up appropriate 
sources of video and audio to the trans- 
mitter. This done, connect a video 





This view shows the completed trans- 
mitter unit. The antenna is secured 
with a wire loop soldered to the back 
of the module. 
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monitor and amplifier to the receiv- 
er’s video and audio output sockets 
respectively and apply power. You 
should have the modules separated 
by at least several metres for this check. 

Assuming no mistakes, you should 
find that they work first up. There are 
no adjustments to make, with the pos- 
sible exception of antenna length (but 
without specialised testing equipment 
even this is quite difficult). 

Now you can experiment with the 
modules to see just what sort of range 
you can achieve. We’d be very sur- 
prised if it is less than a couple of 
hundred metres but remember, at 
2.4GHz objects in the way can make a 
lot of difference — walls, trees, power 
lines, etc could be problems. You 
might even find that what works on a 
dry day is hopeless on a wet day (es- 
pecially if your path is through foli- 
age). 

Incidentally, the maximum distance 
over which we have actually tested 
this link is 50 metres (yes, the length 
of my yard!). It worked beautifully — 
rock solid picture, great audio, etc. 

This was in the week prior to Christ- 
mas but over the break I'm going to 
really put it through its paces. 

Oatley Electronics report a number 
of these units have already been sold 
to people who have installed them on 
such things as hang gliders and bal- 
loons, with line-of-sight (air to ground) 
ranges in the several kilometres range. 
Pity I don't have a hang glider or bal- 
loon! 


Data transmission? 


While we haven't tried it and there- 
fore cannot comment on success or 
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The matching receiver unit is similar 
to the transmitter. Don’t forget to 
install matching channel selection 
links on the back of both boards. 








Parts List 


2 PC boards, 55 x 48mm, coded 
K171 (Oatley Electronics) 

4 mono PC-mount RCA sockets 

1 2.4GHz video transmitter 
module (Oatley Electronics) 

1 2.4GHz video receiver module 
(Oatley Electronics) 

2 1N4004 power diodes (D1) 

2 7805 5V regulators (REG1) 

2 3mm red LEDs (LED1) 

2 120mm lengths 50-ohm coax 

Hookup wire for power supply 
connection, etc 

2 M3 x 10mm machine screws, 
nuts and washers 


Capacitors 
1 220uF 16VW electrolytic 
5 100uF 16VW electrolytics 


Resistors (0.25W, 1%) 
2 2.2kQ (red red red brown or 
red red black brown brown) 


WHERE TO BUY THE KIT 

Akit with all the above-listed parts 
is available from Oatley Elect- 
ronics, PO Box 89, Oatley, 2223. 
Phone (02) 9584 3563 or email 
sales @ oatleyelectronics.com. The 
price is $159 plus $7 for postage. 





failure, Oatley have also had reports 
of users putting these links in data 
applications, feeding in via the video 
input. 

If anyone has any ideas (or better 
still experience) on this, we’d love to 
hear from you! sc 





Here’s how the 3-terminal regulator is 
mounted. Ignore the 100uF capacitor - 
the board has been modified so that 
it’s now mounted on the front. 
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CIRCUIT NOTEBOOK 









VIDEO IN 
(STANDARD 
LEVELS) 
6802 0.1 pF 


NTSC-PAL TV 
signal identifier 


This circuit is able to identify 
PAL and NTSC video signals. Its 
output is high for an NTSC signal 
and low if the signal is PAL. This 
output signal can be used, for ex- 
ample, to automatically switch ina 
colour subcarrier converter or some 
other device while an NTSC signal 
is being received. One application 
is for the reception from satellites 
of ‘free-to-air’ TV signals, which in 
Australia generally. contain a mix- 
ture of 625-line PAL and 525-line 
NTSC programs. 


Operation of the circuit is as fol- 


lows. IC1 is an LM1881 video sync 
separator which takes the video in- 
put signal and generates vertical 
synchronisation pulses. For an 
NTSC signal, these pulses are 
16.66ms apart, corresponding to the 
60Hz field rate, while for a PAL 
signal they are 20ms apart, 
corresponding to the 50Hz field 
rate. 


Grand Prix 
starting lights 


This circuit reproduces the starting 
light sequence currently used by FISA 

- for Formula One racing. It could be 
used with slot car sets (such as HO 
scale AFX/Life Like/Tyco sets) or ra- 
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The vertical sync pulses are fed 
into IC2a, the first of two dual 
retriggerable monostable multi- 
vibrators in the 74HC123A. IC2a 
has a period of very close to 17.9ms, 
set by the 200kQ resistor and 0.22uF 
capacitor at pins 14 & 15. 

Because the monostable is re- 
triggerable, NTSC sync pulses ar- 
riving every 16.66ms will keep its 
Q output, at pin 13, high. However 
PAL sync pulses arriving every 
20ms will allow the Q output to go 
low after 17.9ms, before being trig- 
gered high again 2.1ms later. 

Thus an NTSC signal will give a 
constant high output while a PAL 
signal will result in a train of pulses 
2.1ms wide. The Q output from 
1C2a is fed to the inverting input of 
IC2b, the second monostable, which 
has a period of about 0.5s, as set by 
the 270kQ resistor and 4.7yF tanta- 
lum capacitor at pins 6 & 7. 

With its input constantly high, 
resulting from an NTSC signal, IC2b 
is not triggered and its Q output 
remains low. However, the pulse 


dio controlled cars. 

ICi, a 555 timer IC, is used as a 
clock pulse generator. Its output is fed 
via NAND gates IC2a and IC2c to IC3, 
a 4024 binary counter. IC2b inverts 
the O04 output of 4024 binary counter 
IC3. 

Initially, IC3 is reset and all its out- 


RED = NTSC 
GRN = PAL 


2-COLOUR 
LED 







A7k 


train from a PAL signal will con- 
stantly retrigger it, so its Q output 
will remain high. The period of 
IC2b also effectively makes it a low- 
pass filter which removes spurious 
switching due to any input glitches. 

The output signal is taken from 
the Q-bar (inverted) output, so that 
an NTSC signal gives a high out- 
put, while PAL gives low. For the 
particular application for which the 
circuit was developed, diode D1 
and the resistor network shown 
drive the base of an NPN switching 
transistor and relay. 

A dual-colour 3-lead LED can also 
be fitted to indicate NTSC (red) or 
PAL (green). Note that with no video 
input, the output signal is high and 
will indicate NTSC. 

GET. 

Emerald, Vic. ($40) 


puts are low, including 04, which 
causes IC2b to present a logical high 
to the pin 8 input of IC2c which then 
passes pulses from the 555 clock cir- 
cuit to the clock input of the 4024. IC3 
then begins counting. After the count 
has reached binary 1111, the next 
pulse sends the 04 output of IC3 high, 
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which disables IC2c 
and IC3 stops count- LANIER 
ing. 

The four used out- 
puts of IC3 are con- 
nected to a resistor 
‘ladder’ which acts 
as a simple digital 
to analog convert- 
er (DAC). As the 
count increases so 
does the voltage 
produced at the 
top of the ladder 
and this is connected to 
the inverting inputs of four compara- 
tors inside IC4 (an LM339) and to IC5, 
which is a 741 op amp also connected 
as a comparator. The positive inputs 
of the comparators are connected to 
the taps of a voltage divider, with the 
tapping voltages set using VR1, a 
100kQ trimpot. 

As IC3 counts, the rising stepped 
voltage from the DAC ladder switches 
the comparators on in sequence, start- 
ing with IC4d and working up to IC5. 
As each comparator is turned on, its 
pair of LEDs is lit; first LEDs 1 & 2, 
then LEDs 3 & 4 and so on. When all 
five pairs of LEDs are lit, the next 
pulse from IC1 moves the binary count 
of IC3 to 10000, so the DAC voltage 
drops back to zero and all LEDs are 
extinguished. 

At the same time, counting also 
stops, because the high on 04 causes 
1C2c to block further gate pulses. The 
circuit then remains inactive until the 
counter is reset by pressing pushbut- 
ton switch S1. This allows a new se- 
quence to begin. 

David Richards, 

Redbank Plains, Qld. 
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LEDS 9&10 





IC2 = 4011 
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Tracking down 
scratchy pots 


One of the most common faults 
in audio equipment is noisy pots — 
potentiometers that introduce scratch- 
ing or crackling noises into the signal 
as they are adjusted. The problem is 
that sometimes a perfectly good pot 
will sound scratchy or crackly because 
of an intermittent connection or be- 
cause DC is getting into it through a 
faulty capacitor or an out of balance 
direct-coupled stage. 

So how can you determine whether 
a pot really is scratchy before going to 
the trouble of finding and fitting a 


Low cost battery 
condition indicator 


There are many published 
designs for battery condition 
indicators but they often re- 
quire specialised and expen- 
sive components. This design 
combines power-on and low- 
battery indication, can oper- 
ate with any battery voltage up 
to 15V, has very low current 
drain (2mA or less) and costs 
less than $3.50 with new parts. 

When the battery voltage is 
above a predetermined minimum, 
power on is indicated by what ap- 
pears to be a steadily lit LED. In 
fact, the LED is being pulsed by a 
free-running relaxation oscillator 
formed by IC1c, one gate of a 4093 
CMOS quad Schmitt NAND. The 
frequency of this oscillator should 
be at least 50Hz, so that it appears 
to be continuously on while at the 
same time drawing far less average 
current than a steadily lit LED. 

The series resistor for the LED 
needs to be selected for each bat- 
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(POT UNDER TEST) 


physically compatible replacement? 
This solution is simple and involves a 
test setup which can be done with the 
pot still in circuit (but with the power 
off). 

Using clip leads or temporarily sol- 
dered wires connected directly to the 
pot’s terminals, connect the pot as a 
volume control between a signal gen- 
erator and a signal tracer (or audio 
amplifier), as shown. Then adjust the 
pot up and down. If the signal tracer 
gives scratchy noises on top of the 
tone from the signal generator, then 
the pot is faulty. 

Andrew Partridge, 

Kuranda, Qld. ($35) 


tery voltage, to limit the current to 
a safe vale or you could use a fixed 
resistor and a series trimpot for flex- 
ibility. Low battery voltage is indi- 
cated by the LED pulsing at around 
1Hz. 

The battery voltage is monitored 
by transistor Q1 and trimpot VR1. 
Once the voltage at its base falls 
below 0.6V, Q1 turns off and Q2 
turns on to enable the 2-gate oscil- 
lator formed by IC1a and IC1b, 
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which runs at 1Hz. The pulses from 
this oscillator are inverted by IC1d 
to gate the LED oscillator on and 
off. 

Calibration can be done with a 
variable bench power supply set to 
the lowest battery voltage you will 
accept. Power up the circuit and 
adjust VR1 until the LED pulses 
once per second. 

Peter Wilson, 

Winmalee, NSW. ($35) 
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IC1: LM358 OR TLO72 


1 0.47pF 220k 


Heart Rate 
Monitor 


Strictly speaking, this simple cir- 
cuit shouldn’t work! How could any- 
one expect an ordinary light depend- 
ent resistor photo cell to ‘see’ through 
a fingertip in natural daylight and de- 
tect the change in blood flow as the 
heart pulsates? The secret is a high 
gain circuit, based on a dual op amp 
IC which can be either the low power 
LM358 or the JFET TLO72. 

The LDR is connected in series 





across the 9V battery supply via a 
100kQ resistor (R1) and the minute 
signal caused by the blood pulsing 
under the skin is fed to the non-in- 
verting (+) input, pin 3, of IC1a via a 
O.uF capacitor. Pin 3 is biased by a 
high impedance voltage divider con- 
sisting of two 3.3MQ resistors. The 
feedback resistors to pin 2 set the gain 
to 11 times. 

The output of IC1a is fed viaa0.47pF 
capacitor and 220kQ resistor to IC1b. 
This is configured as an inverting op 
amp with a gain of 45 so that the total 





circuit gain is about 500. 

The output of IC1b is used to drive 
an analog meter which may be a mul- 
timeter set to the 10V DC range or any 
panel meter in series with a resistor to 
limit the current to less than its full- 
scale deflection. The prototype used 
an old VU meter with a 47kQ resistor 
fitted in series. Note that the unit was 
designed to use the Dick Smith Elec- 
tronics light dependent resistor (Z- 
4801). Other LDRs may require a 
change in the value of resistor R1. 

A light source such as a high bright- 
ness LED is not required. All that is 
needed is a reasonably well-lit room, 
preferably natural daylight, to pro- 
duce a healthy swing of the needle. 
Only when the hands are very cold 
does it make it a little more difficult to 
accurately count the pulses. 

To check your heart rate, carefully 
position your thumb or finger over 
the LDR and count the meter fluctua- 
tions for a period of 15 seconds. Then 
multiply the result by four to obtain 
your pulse rate. The circuit can not be 
used if you are walking or running, 
etc. 

Tony Lee, 

Old Reynella, SA. ($35) 
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SERVICEMAN'S LOG 
Accidents do happen 


Yes, accidents do happen. But these were not 
the usual kind. No dropped picture tubes, no 
vital components in the garbage, no lost 
accounts. Some jobs are acquired by accident, 
and can be risky propositions. But sometimes 
they can be quite profitable. 


Mr Crown’s six year old TV set, a 
66cm GE 29GP480A (Thomson TX92), 
was a typical example and it came to 
me by accident. About four months 
ago the set had died and he dutifully 
took it to his local GE service agent. 
Three months later, this “specialist” 
told him it was a pile of junk he 
couldn’t fix and didn’t want to fix. He 
suggested he throw it out and buy a 
new one. It was an extraordinary thing 
for a service agent to say about the 
products he represents! 

A lesser mortal might have left it 
there but Mr Crown was made of 
sterner stuff. He took it somewhere 
else and they at least made some 
progress — even though they weren’t 
GE agents. The set was now no longer 
dead but still had a few intermittent 
faults that had to be fixed. 

I know their principal technician 
personally and when I called in to 
have a cup of tea and a whinge about 
our lot, I cried about how quiet it had 
been since the GST came in — how 
business had dropped off incredibly 
now that new sets were 20% cheaper 
while repairs were up to 10% dearer. 
Apart from TVs, only top of the range 
VCRs are worth tackling — providing 
the faults aren’t major. 

Anyway, the point of all this was 
that, since I wasn’t all that busy, he 
suggested that I might like to finish off 
the repair on the GE set — as long as I 
could do it within an agreed budget 
and time. Well, what could I say? I 
had to take it on. 

I took it back with me to the work- 
shop and switched it on. The faults 
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were all intermittent and included 
poor video, green raster, cutting out 
and varying picture size. 

Fortunately, my colleague had also 
supplied me with a circuit diagram, 
but that was all he had. Most of the 
problems seemed to be centred around 
the intermittent green raster and this 
was controlled by the screen control 
(G2 or A1, depending on your nation- 
ality) on the horizontal output trans- 
former. 


Sensitive control 


The control was set fully anticlock- 
wise and was very sensitive. If it was 
turned up, the picture’s poor video 
would improve momentarily before 
going into a runaway bright green 
raster with the set cutting out. 

I started by trying to check the main 
HT, supposed to be 130V, on the cath- 
ode of DP51. There are no voltages 
printed on the circuit but someone 
had pencilled this in. While looking 
for DP51, I noticed that resistor RP98 
(270kQ) had been unsoldered and half 
pulled out. 

Iresoldered the resistor only to find 
that the set was now completely dead. 
The reason for this was that surface- 
mounted transistor TP96 (BC858B) 


Items Covered This Month 


@ GE 29GP480A TV set. — 
© Toshiba 3429DXH TV set. — 
@ Samsung TV-516 TV set 


e@ Sanyo CPP 2930 TV set (A8- 
A29 chassis). 





had been destroyed. A new one fixed 
that problem and also fixed a few other 
faults. The picture size no longer var- 
ied and the set did not cut out unless 
the beam current was ridiculous. 

My colleague had already replaced 
ICs IF01, IFO2 and IBO1, the latter 
being a TEA5101B — the CRT video 
output amplifiers. I measured the volt- 
ages on the CRT base and found that 
the cathodes varied between 112V and 
121V (green), while the screen voltage 
seemed to be low at 210V. I changed 
all the electrolytics on the board, es- 
pecially on the 196V rail, but this 
made no difference. I then checked 
TB18 and the diodes. They were all 
OK except for DB72, a BAV21, which 
was leaky. 

I didn’t have a BAV21, so I fitted a 
1N4148. This improved the picture 
dramatically, especially after I adjusted 
the screen control. 

Occasionally, however, when I 
switched the set on to AV1, from cold, 
it would still go green. I thought there 
might be a chance of an intermittent 
heater control short in the picture tube, 
even though changing the channel 
would take it out of the green raster 
mode. Anyway, I reconfirmed that this 
was OK by patching it onto another 
tube. 

Considering the high voltages in 
these circuits, BAV21 diodes (DB72, 
etc) are quite critical for the automatic 
greyscale (AUTO CUTOFF) control cir- 
cuits. 1N4148 diodes are rated at 100V 
while BAV21s are rated at 250V. I 
ordered and fitted the correct ones — 
except they weren’t surface mounted. 
This made the set a lot more stable but 
I was still doubtful about the screen 
voltage on CRT pin 7; it seemed low at 
210V. 

I entered the service mode by hold- 
ing down the remote control blue 
TEXT (VT) button and switching the 
set on. This is a fairly useless MENU 
system, which isn’t self-explanatory. 
The first thing I discovered was that 
the channel or AV cannot be changed 
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WE RECENTLY HAD A FRUSTRATING 
TIME WITH A SANSUNG Tv-S16 
WHICH HAD BEEN DROPPED... 


when in this mode so, first, it is neces- 
sary to tune the default program 1 to 
the signal pattern generator. 

Navigation through the service 
mode takes a little working out but 
modes can be changed with the yel- 
low MENU button on the remote con- 
trol and the values with the volume + 
and - buttons. 

The first problem, after starting in 
the service mode, is finding out what 
various things are — eg, BRAND3 and 
BD1 and (later) what is PEAK? 

There are five greyscale settings for 
the three colours but no instructions 
on how to set them up. I adjusted the 
green to improve the greyscale slightly 
and left it at that until I could get more 
information. 

It was here that I ran into a brick 
wall. Despite having telephone, fax, 
and email facilities, trying to contact 
the main service agent was appallingly 
difficult. 

No kidding; it took two weeks and 
half a dozen phone calls, faxes and 
emails to get a minimal response. Ba- 
sically, technical support is only for 
dealers and has to be faxed, not phoned 
(which means, definitely, no questions 
answered). Phone calls are only to the 
receptionist who blocks any further 
calls higher up the ladder. Their web- 
site requires you to become a member. 
The only trouble is that its member- 
ship form submission doesn’t work 
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and no-one answers the email. 

After two weeks, I finally received 
an email saying only dealers can use 
the website and the only service infor- 
mation I can get is by purchasing a 
CD. This I did and I eventually re- 
ceived it another week later. It carried 
16 files with .DOC .DOT and .WPS 
extensions. These print out to a fairly 
good circuit explanation and a little 
fault finding but no voltages, align- 
ment or adjustments, which was all I 
was really after. So much for techni- 
cal support when needed. 

I persevered with a few more faxes. 
Five days after the last urgent fax, 
they did eventually phone back and 
apologise for the delay; they told me 
their technician would telephone ina 
few days — and, surprisingly, he did. 

The correct HT is 132V and the 
screen voltage normally lies between 
200V and 250V, so 210V was fine. The 
screen control is set by first selecting 
an empty AV input (black picture) 
with the brightness set for mid-range 
and turning the control up until fly- 
back lines can be seen, then backing it 
off a little. 

In the service menu, Brand 3 means 
this particular model as opposed to 
others in this range. He didn’t know 
what BDI stood for. To set the greyscale 
in the service mode, one really needs 
to feed a pattern generator into one of 
the AV output sockets. 
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FORTUNATELY, THAD A 
ZND HAND TUBE THAT 
WAS FAIRLY CLOSE 


TO THE ORIGINAL cco 


You can exit the service menu with 
the TV/OSD button on the remote con- 
trol, select the AV channel and then 
re-enter the service mode with the 
VT/TEXT blue button. Now, with the 
colour control turned down to nearly 
minimum (but not completely), and 
brightness and contrast set to mid- 
range, you can adjust the five menu 
controls to set the greyscale visually. 

It’s not very scientific and probably 
difficult on an aging tube but this par- 
ticular one wasn’t too bad. On a nor- 
mal TV set, one would adjust the cut- 
offs in low light areas and the drives 
on high bright/contrast areas. On this 
set, one can only assume that R-DC 
and G-DC are the cut-offs. 

Anyway, I was fairly happy that I 
had indeed fixed the set but I was 
troubled that the screen control was 
set so low and was so critical. Mr 
Crown, however, was pleased with 
the result even if I was dubious. 


Troublesome Toshiba 


And talking about accidental jobs, 
how about this one! I never met the 
owner of this 1992 Toshiba 3429DXH 
that came in but I can imagine his 
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frustration the set. This is an overseas 
model and judging by the 2-pin plug, 
was probably bought in the United 
States or Japan. And because it was a 
28-system automatic multi-voltage set, 
all he had to do was to plug it into the 
power here in Australia, tune it in and 
it would have worked. 

And it probably did for years with- 
outa hitch until, recently, it was found 
by the roadside awaiting a council 
cleanup. The person (or persons) who 
found it carried the 70kg 86cm TV set 
to the nearest secondhand TV shop 
and sold it for $50. Their technician, 
whom I know personally, switched it 
on to find that the picture and sound 
were initially excellent but, after 30 
seconds or so, it would lose sync (par- 
ticularly vertical) and the picture 
would “go funny” — almost negative. 

A simple fault, one would think, 
and fairly easy to fix but you would be 
wrong. First, this set has all the bells 
and whistles and then some — it even 
has karaoke! Secondly, access to the 
chassis is appalling. It has three flat 
chassis along the bottom of the case 
with plug-in modules that are soldered 
in. To get to the solder side of the main 


boards, it is necessary to unplug a lot 
of connections before it can be turned 
over, which means there can be no 
measurements underneath while the 
set is on. 

Without a circuit, it was going to be 
impossible to know where to start. 
There are two tuners, two IF panels 
and a 64-pin jungle IC, as well as a 64- 
pin microprocessor — not to mention 
numerous peripherals. 

The agents for Toshiba are Castel 
Electronics in Victoria and my friend 
was extremely lucky to purchase a 
poorly photocopied manual for $45. 
Even armed with this, the task was 
daunting and eventually he offered 
the job to me. 


Why me? 

Why do I take on work like this? I 
suppose I just can’t help myself. Any- 
way, it was delivered to my service 
bench and I tried to make sense of 
how it all worked. 

First, I had to try to control the set 
without the proper remote control and 
so I used a generic one (Pilot or VESA 
make ones that work this model). It 
was still hard to juggle the controls, 
which aren’t an exact match to the set, 
but I was eventually able to tune in 
the local stations. 

Tracing the signal through the five 
plan-size circuit diagrams wasn’t easy, 
partially due to the poor photocopy 
but also because of mistakes in the 
schematic, particularly in following 
the video and sync paths. Often one 
would follow the path from what ap- 
peared to be a source only to find that 
the destination was the source with 
the arrows reversed on another mod- 
ule! Not only that but quite often they 
would become a dead end on a mod- 
ule. 

I started on the Video Out from the 
IF unit board (pin BO) and followed it 
to a small 3-transistor circuit which 
had an output marked TV SYNC. The 
only problem, when I finally man- 
aged to hook an oscilloscope to the 
component side of this circuit, was 
that there was no output. This was 
exactly the sort of symptom I was 
seeking and I was starting to feel hope- 
ful. 

Unfortunately, it took about three 
hours of checking all the voltages 
(which were correct) and changing 
almost all the components before I 
realised that this circuit was only a 
TV sync detector and delivered a volt- 
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age to the microprocessor which 
helped determine the auto cut-off (no 
sync) and, presumably, the frequency. 

I moved on from the main board via 
plug PVO2A-228 where the arrows 
suddenly went in the opposite direc- 
tion but nevertheless the signal ar- 
rived at pin 36 of ICV0O1 (TA8777N) 
on the Back Terminal Board V003 
(PB3013-1). This IC controls all the 
inputs and outputs from the three AV 
inputs plus the TV set. Once again, it 
took a bit of fiddling but I eventually 
managed to get the AV inputs to work 
and I connected a signal generator. 
Even so, the picture was still rolling 
and negative. 

Next, I connected a monitor to the 
output monitor socket of the Toshiba. 
Surprisingly, the picture was perfect 
on the monitor but not on the set 
itself. 

The output to the monitor was via 
pin 30 for ICV01, whereas the TV sig- 
nal was now called Y OUT on pin 18 
and I could see the sync pulse being 
crushed and the centre parts of the 
colour bars also being crushed. I felt I 
was on the right track and so I ordered 
a new IC. And then I discovered a 
strange thing — with the colour turned 
off, the picture on the TV set was 
perfect. In fact, it turned out that just 
turning off the burst was enough to 
make the difference. 

The new IC finally arrived and I 
was disappointed to find it made no 
difference. All the inputs to this IC 
gave a perfect picture to the monitor 
output but not to the TV set. I re- 
placed all the electros around the IC 
and checked all the voltages but they 
were OK. I then started replacing the 
transistors around the IC: QV11, QV12, 
QV10, QV7 and QV5 but they were all 
perfect. 

I must admit I was beginning to feel 
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IT WAS HERE THAT L 
RAN INTO A BRICK WALL 


defeated. I couldn’t understand why 
when all the inputs were correct, the 
Y out wasn’t. 

I spent some considerable time in- 
vestigating the colour circuits, espe- 
cially the colour system circuit, on 
the chance that when the burst was 
present perhaps the wrong system was 
selected, causing the sync to change. I 
ordered and fitted a new jungle IC 
(IC501, TA8783N) but that made no 
difference; nor did indeed removing 
the Teletext Board U009 (PB3017) and 
linking FA and FE. I removed the 
karaoke board as well but again drew 
a blank. 

By now I was beginning to follow 
another clue. When switching it on 
from cold the picture was perfect for 
nearly 30 seconds, which might mean 





that heat from something was the key 
factor — perhaps even the power sup- 
ply. I tried heating and freezing com- 
ponents all over the set but still 
couldn’t find anything sensitive 
enough to change the symptoms. 

I went back to ICV01, and noticed a 
number of links drawn on the circuit 
that could reroute the signals. One, in 
particular, reroutes the monitor out- 
put to the TV set instead. These are 
marked #1 and #2, so I swapped the 
links. This was a small breakthrough 
as the picture was now stable on the 
screen, though the picture quality was 
poor. 

Swapping another set of links 
marked JP from pin 26 “COL IN” from 
the COMB filter to the monitor output 
gave a perfect picture. This made me 
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decide to investigate the COMB filter, 
which is connected via PZO1A. 

Locating and separating this board 
(D-COMB/LT 1/P-TUNER U012A 
3020-1) was a feat in itself. It was 
bundled tightly on the lefthand end of 
the chassis and was screwed in with 
the wiring harness on a plastic frame 
and surrounded by metal screening 
cans. The actual board was marked 
PB3305-1 and is part of the picture-in- 
picture circuit. I noticed that the out- 
put to the monitor from pin 30 of 
ICV01 also went via QV02 to pin 300, 
and then via Q211 and Q212 toa large 
special IC designated QZ01 and made 
by Sony. 

This is a digital comb filter and 
actually consists of five surface- 
mounted ICs on a double-sided ce- 
ramic module inside a metal can. 
There are two analog-to-digital con- 
verters and two line memory ICs with 
a DCF microprocessor. The signal ar- 
rived at pin 1 of IC QZ01 and left via 
pin 13, then went through five more 
transistors before going back to pin 28 
of ICV01. 

The CRO showed that the signal 
was fine going into the digital comb 
filter but it wasn’t coming out. I then 
found that freezing the IC would fix 
the picture for a short while. My pre- 
vious attempts with heating and freez- 
ing obviously didn’t work because of 
the metal screening and because the 
module was “buried”. 

I ordered a new IC (SBX1692-01; 
trade cost $72) and eventually received 
a substitute list with an SBX1765-01. 
This also specified that QZ10 should 
be changed from 10pF to 100pF on the 
IC input. 

This was the final solution to this 
problem and completely fixed the 
fault. 

The correct remote control is on 


back order so that I can finally access 
the P-I-P and Karaoke menus. Sur- 
prisingly, the picture on this 10-year 
old TV set is stunning. 

In fact, I was so impressed with this 
set that I approached my friend and 
struck a deal to keep it. Basically, I 
would swap three 51cm secondhand 
remote control TV sets for it, which I 
worked out as being worth about $750. 
The Toshiba was worth about $5000 
10 years ago and it performed like a 
new one. 

We were both happy with this deal. 
But, privately, I couldn’t help recall- 
ing the rhetorical question I asked 
myself when I first tackled the job: 
“Why do I take on work like this?” 


Frustrating Samsung 


[had a frustrating time recently with 
a 1996 Samsung TV516, which had 
been dropped. There was slight cabi- 
net damage but the set was still work- 
ing, apart from a purity problem. I had 
a go at degaussing and readjusting it 
but after trying external magnets, I 
reluctantly concluded that the shadow 
mask had moved inside the tube 
(A51KQJ63X). 

Fortunately, I had a secondhand 
tube that was fairly close to the origi- 
nal and so I fitted that. The tube I 
fitted was a little older and used a 
different yoke, so the dynamic conver- 
gence wasn’t as good as with the origi- 
nal one — but it was acceptable. All 
that was left was to adjust the greyscale 
and that meant getting into the service 
made. 

It also meant getting a service 
manual and, after that, there was the 
frustration of trying to make sense of 
it. It might as well have been written 
in a foreign language, because most of 
it was hopelessly inaccurate. 

To get into the service mode, one 





has to press the “HIDDEN” service key 
- which didn’t exist. Nor was there a 
“STATUS” key and, in the menu, there 
isn’t any “AGING” mode. The service 
mode is actually accessed by press- 
ing, in sequence, the STAND-BY, P.STD, 
HELP, SLEEP and POWER ON buttons 
on the remote control. 

All I had to do was adjust the five 
greyscale menus, which I did. How- 
ever, I made a mistake on one entry 
and wanted to cancel it, which I am 
supposed to be able to do by pressing 
the nonexistent HIDDEN or STATUS 


There are far more reasons 
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Serviceman’s Log — continued 





WELL, WHERE Do YOU START 
WITH SUCH A MYSTERY 2 


key. In the end, I phoned technical 
support who were very helpful. They 
suggested I press the reset menu op- 
tion and correct the error. 

Sol did, not realising that this wipes 
out the entire EEPROM memory, in- 
cluding the options. When I tried to 
retune the TV set, it would only tune 
on UHF. 

I had to go back into the service/ 
factory mode (is there a difference?) 
and set up the “Option Bytes”. The 
only trouble was I didn’t have the 
figures for this Australian model. I 
went back to technical support and 
they didn’t have them either but later 
faxed BYTE 0 = 40, BYTE 1 = 08, 
BYTE 2 = 23. The only problem was, 
this model had only two BYTEs, not 
three! 

So I had to guess what the value 
was for each bit and calculate the byte 
0 and byte 1 additions. I made BYTE 0 
=0+0+0+04+8+4+0+1=15,and 
BYTE1=0+32+0+0+0+4+0+1 
= 37 from the ambiguous list of op- 
tions in the service manual. 

Talso had a look ata Samsung TV486 
which had BYTE 0 = FC and BYTE1 = 
01. Unfortunately, I don’t quite know 
what criteria they worked those out 
on. 

There is no model number men- 
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tioned on the TV516 but 
I assume it is either CX, 
CK or CW. It is marked 
PIBO3 on the main PC 
board under the hori- 
zontal output trans- 
former and I assume this 
is an SCT 11B chassis 
variation. 

It was all far too con- 
fusing for an old codger 
like me. I managed in 
the end, more by luck 
than judgement, to get 
the thing working prop- 
erly. But my advice to 
anyone is that, before 
making adjustments to 
any menu, you should 
write down the values 
first — especially the OP- 
TION BYTES. Whatever 
you do, do not Reset it! 


A real mystery 


Following this exer- 
cise in frustration, a reader brought in 
his Sanyo TV set and Sony VCR with 
a baffling problem. When playing cer- 
tain parts of certain tapes, the TV set 
would switch on and off! 

The TV set was a 1992 Sanyo CPP 
2930 A8-A29 chassis, while the Sony 
VCR was a hifi SLV-X822AS. It was 
normally connected to the TV set via 
AV leads but the fault occurred just as 
readily via an RF lead on channel 36. 

Well, where does one start with such 
a mystery? 

Fortunately, the customer brought 
in a tape that would trigger the prob- 
lem regularly and I was able to ob- 
serve the problem first hand. How- 
ever, if the tape was tested in another 
VCR and TV set combination, it had 
no effect. Similarly, I tried a variety of 
my own tapes in the Sony VCR but 
none would affect it. 

So how could parts of a particular 
tape turn a TV set off and on? It took 
me a little while to think of how this 
could happen. 

First, what could be different be- 
tween various tape recordings? There 
is no clue just before the problem 
occurs, such as picture or sound deg- 
radation. However, many prerecorded 
tapes have Macrovision protection, a 
trick involving sync pulse distortion 


to prevent illegal copying. 

Second, what ways are there to turn 
this TV set off other than via its re- 
mote control and the power switch? 
Well, there is an OFF timer and there 
is an auto shut-off feature which turns 
the set off after a broadcast has ended. 
And the latter is triggered when the 
sync pulses are no longer transmitted. 

The common denominator for both 
of the above is the sync pulses, or 
rather, the lack of them. Having cre- 
ated a hypothesis that might meet the 
facts, testing it and devising a way to 
work around it is a lot harder. 

Imanaged to obtain a service manual 
but imagine my reaction when I dis- 
covered that the only circuit missing 
was for the sync and reset module(s). 
Some sets have two separate modules 
and some have one combined. Nether 
are drawn in the service manual other 
than as a box in a block diagram. 

I had to ask myself, is there an ac- 
tual fault here with the VCR or the TV 
set, or is this a design problem’ I tried 
connecting the VCRs and putting the 
tape in other players — but in the end, 
I felt this wasn’t a fault; the TV set just 
wasn’t designed for Macrovision. That 
being the case and because the set 
was nine years old, perhaps Sanyo 
knew about it. 


Service bulletin 


The next problem was that Sanyo 
no longer services its own products 
but fortunately they do have service 
agents, one of whom I know well. I 
asked my friend whether there were 
any technical service bulletins that 
might be similar to this problem. He 
had a good look before telling me the 
good news. There was one dated 27-4- 
94 (no. 24) for the CPP2930 and 2530 
models, the fault being: “The TV set 
switches off and on (CPU resets mo- 
mentarily) on VCR search mode”. 

The cause is put down to the fact 
that “the horizontal frequency detec- 
tion circuit range is too narrow”. Ironi- 
cally, this didn’t happen in search 
mode on this particular set but the 
rest was Close enough for me. 

It was then just a matter of purchas- 
ing a kit of parts and fitting them on 
the SYNC and RESET PC board 
(VE2689). Identifying their location 
was time consuming without the cir- 
cuit or board layout but everything 
was otherwise straightforward and the 
modifications completely fixed the 
problem. sc 
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of which are sealed yo 
with rubber gaskets. The beacon is / 
waterproof, tested to a depth of 100 F 
metres and is powered by 3 x AA batteries. “= 
Not meant to replace approved EPIRB's or other primary ‘ 
beacons. A velcro style band and lanyard cord are supplied 
for fixing to a backpack, belt, arm, etc. 162 (L) x 44 (D)mm. 
Batteries not supplied use SB2425 pk4 AA Alkaline. 











Cat. ST-3028 
BLUE SUPERBR T SMD LEDs 


To Suit Mobile Phones 


These surface-mount LEDs are used to illuminate NEW 
the keypad and display on some of the more upmarket 
mobiles currently on the market. Change over your existing 
green or orange LEDs and treat your mobile phone to a 
trendy new facelift! As used in Nokia 8210/6110/6150 (6 x 
LEDs reqd.) & 3210 (10 x LEDs reqd.). 30mcd output, 
wavelength 660nm, water clear lens. SMD package '0603', 


size 1.6(L) x 0.8(W) x 0.75(H)mm. Supplied GIED~ 
$19.95 as 


with instructions. SMD soldering required. 
Sold in a pack of 6 LEDs. Cat. ZD-2020 PKT 6 


NEW JAYCAR STORES 


FRANKSTON - Vic | ERINA - NSW 
Shop 5/6 Unit 1/217 


424-426 Nepean Hwy | The Entrance Rd 
Ph: 03 9781 4100 Ph: 4365 3433 
Opening late February | Now Open 






CD LABELLER 

Want to personalise your own CD's? 
This labelling kit comes with all you 
need to create, print and stomp labels 
for your CD's. CD rom software, 

50 labels included. Cat. XC-4784 


SPARE LABELS FOR 


CD LABELLER 
Pack of 50 labels on A4 sheets. 


Cat. XC-4785 $19.95 


ULTRAVIOLE 
KEYRING Tat CH NEW y 
Our latest addition. v 
This model produces a bright UV light for 
fun at niteclubs or as a UV source to 
quick check for UV water-marks on most 
international currency, credit cards, 

etc. Cat. ST-3043 











$14.95 
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PARKPLUG KI ING TORCHES 
These are great! They look just ots a sot plug but 
twist its body and it's a powerful LED torch, just 
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HOME UNIT 30WR 
PROOF yew 6.5" SUBWOOFER 
STH IE This excellent subwoofer utilises a band pass 
RGENCY BEACON 
This device features a torch Flashing Handy 
nd strobe light, both Beacon Torch 
























#/ made in Japan by Goot. Goot is a 
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box design to provide good performance in a 
small enclosure. The inbuilt amp is rated to 
30wrms and powers a 6.5" woofer. The amplifier 
has both line level and speaker level inputs with 
an input sensitivity control to balance the 
subwoofer volume to the rest of 
your system. The box Hac les ie 
260 (H) x 200 (VW) x 350 (D 


Cat. AA-0512 
$169 
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MODUL = 
Defivers over a Hasan 500 WANES NE W 
into 4Q. A “soft limit" circuit, stops the amps 
output from clipping suddenly - saving your 
sub(s) from damage. Auto turn-on, a variable 
30-200Hz active lowpass crossover, 
stereo/mono switch, peak signal LED, 
crossover, phase switch variable up to 180° 
and line level RCA input with high passed 
“throughput”. eCutout required 255 x 
255mm. *THD: <0.6% 
S/N Ratio: 74dB eInput Imp: 9K ohm 
Damping Factor: 107 
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White LED Glowlight Pen 





The latest ‘colour’ in our growing range of eccentric glowlight pens! Twist 
action delivered pen nib plus a switch activated LED for writing in 
stylish LED lit colour! Also available: Blue (ST-3066 $11.95), 

Red (ST-3065 $9.95), Green (ST-3067 $9.95), 
Multi-colour (ST-3092 $24:95) and 
Ultraviolet (ST-3063 $14.95). 


; Replacement pen refill available ST-3064 $1.20. 
Cat. ST-3071 White pat 
GOOT 240V goot* NEW 
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soldering pencil is ————_—_ 





famous brand throughout the world, but virtually unknown in 
Australia and New Zealand, until now. This soldering pencil offers 
exceptional heat recovery. The ceramic heater is automatically 
controlled by the heating load of the tip. The tip temperature is set 
at 320° C. The power lead is made from silicon rubber, which is very 
flexible. Cat. TS-1430 


LCD SC 

Temperature is precisely 
| controlled and can be set in 
increments of 1°C across 3 
| the range of 150°C to 450°C. 
| Up to 3 preset temperatures can 
| 
| 
| 











be programmed into the control unit and 


temperature. 
Cat. TS-1400 WAS $249 


Ai. 

the trick to find the keyhole at night. Powered 4 | instantly selected from the front panel push 

by 3 button cells included. a . e button. Each temperature preset is shown on the 

Cat. ST-3068 WHITE ; FS, LCD control panel as well as the current tip - 
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Sometimes new products advertised here are held up due to unforseen circumstances. 
Before driving across town, please phone to check that the new products have arrived in you 



















HIGH CAPACITY 500,000 CANDLEPOWER _|PIGITAL COMPASS / CLOCK. 
RECHARGABLE TORCH RECHARGABLE ~ 


Hand held digital compass features a 
This torch features a Panasonic large LCD display that provides 12/24hr- 
4.2Ah 6V SLA battery and SPOTLIGHT puts time, date & day, temperature and 
high brightness krypton bulb, out an incredibly bright light direction. Cardinal points are displayed, 
aad) Rae nett By similar cheaper units cant be and the numeric heading is displayed in 
ns i ee : tei i iis nd compared, the battery in this light can S-degree increments. The : 
orch is water resistant a be changed in seconds via a removable display features an EL backlit 
has splash proof covers for the cover on the top, so you can have a 


display for night use. 
charger socket and on/off switch. j WAS $79.95 
Arshoulder strapand-240V charger couple of spares for long duration use. Operates for 















































































P approximately 20 minutes. 240v charger and cigarette 
| = A ea Cat. ST3082 AMES lead supplied. Cat, ST-3030 Digital Pocket Scales 
| : BUY THIS TORCH IN FEB & BUY AN EXTRA —. 
3 LED HEAD TORCH BATTERY Cat SB-2496 FOR ONLY $12.50 SAVE $10] 2 


grams with a Whopping : 


resolution of 0.1 $50 . 
grams and are compact enough 
to be carried in a shirt pocket. 
Measures only 120L x 78W x 22Dmm 











Cat. ST-3058 

This versatile torch can be clipped 
onto your clothing or use its head 
strap for hands free use. The 3 white LED's 
emit as much light as a standard 2-cell torch Supplisd with pistecuve piven Gee ce 
but with a more even diffused light, and a 

super long battery life. Its uses are endless: rubber grip. P111 for details. WAS $199 Cat. QM- 7246 

Uses 3 button cells included 


Comes with et batteries. Also comes in a 1 LED : . 
Cat, ST-3072 GAFFER TAPE 


CAR CENTRAL CAR VOLTAGE chu ee 
LOCKING KIT METER CLOCK 






1 LED KEYRING TORCH 


Have light wherever you go with 
P| this water resistant white LED 

torch, bright and compact ina #4 
strong aluminium casing with & 


























































rolls at a saving this month. 
Black in colour, 48mm wide 








ae this / STOPWATCH and 25 metres long. 
centra > Cc in This unit gives you voltage, clock Cat. NM-2810 
yourself an (12/24hr) and stopwatch; also 3 WAS $13.50 per roll 


save hundreds LED's show you battery condition. Can be wired to 








en ie your dashboard lights so its illuminated when your 
bes HGH light s are on. Can be used for 12 & 24-volt systems. - 
: Cat. XC-0118 WAS $34.95 
Supplied with . THE WINNING RE/SPONSE | | 







all wiring harnesses and os LEARNING KEYFOB 
mounting hardware. Do not confuse REMOTE 


our high quality locking kits with other This handy remote is great if 
lower price units, ours are designed to last. you have 2 cars and you 


4 Door kit Cat. LR-8830 want to put them all on 
WAS $59.95 E. $49.95 S10) one remote. They are also 


better value thanbuying a spare seeing 


SOUND OF 


Recently two 
brothers loaded up 
their Mazda 323 

> with 4 x 12" [Pes spascs 
ge RESPONSE | sydney Small cay 



























KEYLESS ENTRY FOR that most manufacturers can charge over $60 “double magnet H ie GAcrNUK 
CENTRAL LOCKING for each remote. Working freq range is 290- B, subwoofers (on Imei 
The ultimate way to upgrade your 410Mhz Cat. LA-8990 left) and 4 x i 

central locking. This interface LEARNING KEYFOB 150WRMS amps 










(on right). They 

won 1st place at Auto Salons "Final Battle 
2001" in the Super Street 3-4 Subwoofer 
Division. They also won first place in the - 
heavy weight division of the Autobahn’s 
Small Car Sunday Soundoff. The boys were 
loudest for the day with a Whenene o: 
a 148.8dB. 


allows you to replace 
your keys making it quick 
and easy to get into your 
car at the touch of a 
button especially helpful 
when your hands are full. 
Supplied with all wiring, module 
and 2 remotes. 


REMOTE 


This remote is the € 
same as above but its 78s 
effective frequency is 
250Mhz - 450Mhz. 
This remote is capable of controlling many car 
alarms and garage doors. Cat. LA-8992 







































Was $70.95 LOW COST 6.5" SPLIT |2x150wRMS 12" DOUBLE 
IED SPEAKER SYSTEM CAR AMP @iy MAGNET 
aoe 36 
EQUATOR @ ab aguas SUBWOOFER 
CAR ALARM i var Power handling 250WRM 






This alarm has all the necessary via its 2 x 4Q voice coil. 


protection for your : j 


car, featuring 
learning/code 






This amplifier 
packs a powerful 











hopping remotes, d $59 50 punch capable of up to 438 
immobiliser, central : watts continuous power 
se control, ps 4 These are great when bridged. 

attery siren, flashing: ari, i i 
dashboard light. For full ie _) Ge pharishiaa= ink beet ane $299 
details on this great alarm call in or “3 Cat. CS-2292 WAS $79.50 
see our 2001 catalogue page 182. ‘ $76. 
Cat. LA-8955 WAS $199 9 HIGH POWERED 50 





OVERNIGHT DELIVERY AVAILABLE 


HEAVY DUTY SOUND WATT STROBE LIGHT 
is high powered strobe uses a att 
BARRIER WITH FELT tube to produce a brilliant flash and can be 
Same as our AX3680 but used to great effect inlargerooms orat 
with a felt lining to dance parties etc. The strobe features a 
absorb more sound and variable flash rate from 2 Hz up to around 
due to big sound systems create a quieter car 10Hz and is housed in a sturdy metal case 
and is installed using contact environment. 680 x 330 and fitted with an adjustable mounting 
adhesive. 700 x 330 x 2.3 mm thick. x 4.5mm. Cat. AX-3682 bracket. 240 (W) x 220 (H) x 170 (DJmm [Pa 
Cat. AX-3680 WAS $18.50 *Fitted with a mains power switch, fuse 
WAS $11.25 BUY 2 ROLLS and 900mm power cable. Cat. SL-2991 
BUY 2 ROLLS FOR $18 FOR $28 


HEAVY DUTY 
SOUND BARRIER 


This plastic - like barium- 
based mat is very effective 
at reducing panel vibration 

















OVERNIGHT DELIVERY AVAILABLE 









Three ranges are available which includes a desk-top mode! with alarm, a larger 
wall-clock as well as wall mounted combinations of clocks & thermometers. 


Altimeter Alarm V.O.R. Alarm Desk 


Desk Clock 
85 x 85 x 33mm 


Cat. XC-0155 
$54.95 





Altimeter Style 
Wall Clock 
©165 x 165 x 38mm 


Cat. XC-0150 $64.95 








Combination Altitude 
Wall Clock & Airspeed 


Thermometer 
©190 x 380 x 48mm 


Cat. XC-0163 





x 
AIRSPEED 
150 rs 
x 


ally 
aay a wens 4 0 





Airspeed Style 


Thermometer 
©165 x 165 x 38mm 


Cat. XC-0151 $64.95 Cat. XC-0152 $64.95 Cat. XC-0153 $64.95 Cat. XC-0154 $64.95 


, ' lly, yutt 444, 

Men 

AIRSPEED / 
\/ 


20 


Directional Gyro 
Wall Clock & Airspeed 


Directional Gyro Artificial Horizon 


Desk Clock 
°85 x 85 x 33mm 


Cat. XC-0156 Cat. XC-0157 
$54.95 $54.95 


Directional Gyro 


Wall Clock 
165 x 165 x 38mm 


Thermometer 
#190 x 380 x 48mm 


Cat. XC-0164 
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Alarm Desk Clock Clock 
°85 x 85 x 33mm ©85 x 85 x 33mm 
Cat. XC-0158 


©165 x 165 x 38mm 


Combination Artificial 
Horizon Wall Clock & 


Airspeed Thermometer 
©190 x 380 x 48mm 


Cat. XC-0165 





ee 
\ unt ‘7 
Sioep AIRSPEED Ss 
F os \7 3] 


1405 * ose 


Artificial Horizon 
6.5” Wall Clock 


AVIATION 


NSPIRED... 


Clocks & 
Thermometers 


_ ff you are into aviation you will love these 

_ aircraft inspired desk & wall mounted clocks & 
thermometers. They are styled to resemble 
aircraft cockpit instruments and incorporate 
precision US made quartz clock movements and 
Canadian thermometer modules. 






47,21 

72 
4, 8 \ 
Crit itie 


V.O.R. 6.5” 


Wall Clock 
165 x 165 x 38mm 





Combination Altimeter 
& Artificial Horizon Style 


Wall Clocks = Cat. xC-0166 
2 clocks - ideal for different time zones 


#190 x 380 x 48mm 


OOSL SHBQGYO YH Osa A1IWDaaya 
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TECHSTORE BARGAINS 


HOME SUB AMPLIFIER MODULES 
We have some limited quantities of home sub amplifiers that are either shop locking control, LED warning light and shock sensor. 
soiled or ex repair. They are all in good working order and come with a6 month | See page 114 of the Jaycar 2000 catalogue for more info. 
warranty. All amps feature variable crossover 
and volume, RCA and speaker level input and 
auto switch on /off circuit. See page 81 of the 
Jaycar 2000 catalogue for more info. 

200 WATT RMS @ 4 OHM 
with infra red remote control Only 34 Available 
WAS $359 NOW $239 SAVE $120 
Cat. AA-0505 
150 WATT RMS @ 4 OHM 


Only 33 Available 
WAS $319 NOW $199 — $120 


Cat. AA-0500 E: 
65 WATT RMS @ 4 OHM 


Only 12 Available 
WAS $199 NOW $109 SAVE $90 


Cat. AA-0502 


USB TO PARALLEL CONVERTER een 


Connect your standard (IEEE-1284) parallel printer to the 
latest PDA's & slimline palmtop computers with @ 
compact, high-speed bi-directional converter. 


Cat. XC-4830 WAS $59.95 



















EQUATOR CAR ALARMS 


These are ex repair EQUATOR car alarms. Complete with a 6 month warranty. 
These alarms feature code hopping/anti scanning remotes, engine killer, centra 







2 styles of remote are available but we do reserve the oe to supply one we 
Cat. AA-0505_ ‘| have left in stock. Type A only 24 available Type B only 24 available 
















CAR ALARM 
Cat. LA8950 


WAS $189 
NOW $119 
SAVE $70 




























OLD STYLE CAR ALARM 
With wood style 3-button remote. 


Cat. LA-8902 ONLY 4 AVAILABLE 
WAS $189 NOW $99 SAVE $90 





AA-0502 ff 














Cat. LA-8902 


These products are only available from Techstore & Mail Orders. 
Call them on 1800 022 888 or visit our website 


www.jaycar.com.au 
Ideal for file storage 


| CDR’s and CD-RW’s and backups. 


CAT Buy1 Buy10 












eR Cat. XC-4835 WAS $84.95 


RIDATA SOMIN AUDIO © 
2m USB TO DB9 r= * 
; ‘ f TDK DIGITAL AUDIO 
This USB to 9 pin serial converter allows a J 
; : MITSUI GOLD 
windows 98 pc with a USB port to use any PHILIPS GOLD 
RS-232C serial device via the USB port. Suitable for 


USB TO D25 CONVERTER, gy “vAtonco-Rw PO car $250 $2210 


Similar to our 9 pin USB to serial converter, this 25 pin 
version also allows windows 98 PC's with a USB port to 


use any RS-232C serial device via the USB port. 
Cat. XC-4836 WAS $84.95 
$74.95 “fe & 



















es XC-4705 $2.50 $22.10 

‘ ® XC-4706 $1.95 $17.50 

= ym XC-4709 $1.65 $14.50 
XC-4711 $1.95 $17.50 
LASER GOLD 80 MIN a XC-4713 $1.65 $14.50 
PYROD BLACK SOMIN i] be >: XC-4714 $1.65. $14.50 
AVALON SILVER ' XC-4715 $1.20 $10.50 


digital cameras, modems, POS systems etc 








PYROD SILVER CDR 25 PACK XC-4712 $23.95 PACK 25 
10 Pkt PYROD GOLD IN SLEEVES XC-4717 $9.95 PACK10 
50 Pkt PYROD SILVER IN SLEEVES XC-4718 $39.95 PACK 50 


NETWORK CABLE 











Rewritable, non-volatile 
storage. Fully compatible with 
CFA & PC Card ATA standard. 
©36.4x42.8x3.3mm 


1) Switch between 2 inputs to one output 
# via D-25 sockets, full 25 pin wired. 
Cat. XC-5062 


DiaiTi, GAMER: MEMORY, CARDS a a 
ompactflas 















TESTER A @ 
This tester is suitable for i 


TIA568A/568B, 10/100 Base-T 
(STP/UTP) as well as ethernet 
(Coax). The tester will 
automatically check cables for 
open circuit, short circuit and 
incorrect wiring. See catalogue 





AURA 


16mB XC4771 BERETTA Eee HINT=RE CTOR. 


32mB XC4772 BGT FL $106.05, = BACKPACK & CUSHION 


64mB XC4773 yeh RS El Rel) 





128mB XC4774 BECCA ey ZR 





S 
ha 
i= 
) 


-8200 
-8201 
-8202 
-8203 
N-8204 
N-8205 
-8206 
N-8207 
-8208 
-8210 
N-8211 
8212 
-8213 
YN-8214 
YN-8220 
YN-8221 


psi lalla OELIVERY AVAILABLE 


4<<<<<~<~<<<~<~<< 








Smartmedia™ 
Rewritable, non-volatile storage 
medium for high capacity portable 32mB XC-4776 $165 $55.95 $108.05 
devices such as Digital Cameras, 
PDAs, MP3 players etc. Fully 
compatible with PCMCIA release 
2.1. 45 x 37x 0.76mm 


CATS5e PATCH LEADS SIG G4 
LOWER PRICES FOR 2002 


Blue 0.5m 
Blue 1.0m 
Blue 2.0m 
Blue 3.0m 
Blue 5.0m 
Blue 10m 
Blue 15m 
Blue 20m 
Blue 30m 
Red 0.5m 
Red 1.0m 
Red 2.0m 
Red 3.0m 
Red 5.0m 
Yellow 0.5m 
Yellow 1.0m 


CAT Now SAVE 
16mB XC-4775 EER Cee rf 






64mB XC-4777 BYERS Bn 


See cat page 156 for our range of memory 
cards, adaptors and readers 






oe Some boxes are | | 
Cat. XC-1000 Cat. XC-1005 scuffed but 


everything inside 
Mm $29.95 ee 922-99 is perfect. 














WAS NOW SAVE | CAT No WAS NOW. SAVE 
$4.95 $3.25 $1.70 | YN-8222 Yellow 2.0m $8.95 $5.25 $3.70 | These things are great! Lots of fun for kids and adults alike, a 
$6.95 $3.95 $3.00 | YN-8223 Yellow 3.0m $10.95 $6.95 $4.00 | backpack designed to be strapped on your back when playing 
oe 3836 34.00 Mb eat eo iene oa 3 Mer computer games giving you that extra realism to the game. Feel 
; 4 - reen 0.5m $4. ; : : : : 
$1295 $895 $400 YN-8231 Green 10m $6.95 $395 $3.00 the cea Sse ed tt ig shot and explosion. The cushion 
$18.95 $12.95 $6.00 | YN-8232 Green 2.0m $8.95 $5.25 $3.70 (Sits.ona chair for home theatre or computer. 
ape ths 95 = 00 YN-8233 Green 3.0m : 0.95 $6.95 $4.00 Y MAINS FILTER WIT 
29.95 $21.95 $8.00 YN-8234 Green 5.0m 2.95 $8.95 $4.00 
$39.95 $32.95 $7.00 YN-8240 Grey 0.5m $4.95 $3.25 $1.70 6 WA H 
$4.95 $3.25 $1.70 | YN-8241 Grey 1.0m $695 $395 $300 PHONE FILTER 
$6.95 $3.95 $3.00 YN-8242 Grey 2.0m $8.95 $5.25 $3.70 Cat. MS-4036 
$8.95 $5.25 $3.70 YN-8243 Grey 3.0m $10.95 $6.95 $4.00 WAS $39.95 
$10.95 $6.95 $4.00 YN-8244 Grey 5.0m $12.95 $8.95 $4.00 z ‘ : 
$12.95 $8.95 $4.00 YN-8272 Xover 2.0m $8.95 $5.25 $3.70 * 
$4.95 $3.25 $1.70 YN-8274 Xover 5.0m $12.95 $8.95 $4.00 ek: ap 
$6.95 $3.95 $3.00 YN-8275 Xover 10m $18.95 $12.95 $6.00 = 

























Se eee DELIVERY AVAILABLE 








SUPER SURVEILLANCE CAMERA SPECIALS FOR FEBRUARY 















































































































B+W CMOS CAMERA MINI COLOUR CMOS iIB+W CCD CAMERA with B+W CCD PINHOLE 
This tiny camera CAMERA with AUDIO ‘AUDIO _| CAMERA W/AUDIO : 
measures just This camera measures This camera measures 39 | This camera : 
35x35x25mm so 20x20x16mm and x 39 x 26mm, the measures 39 x 39 x 2 
you can hide it incorporates a resolution is 380 TV lines f| 22mm; the Tl 
anywhere, pinhole lens and also and works down to || resolution is 380TV ie 
resolution is 240TV ee: 0.5 lux. lines down to 0.5 lux 0 
lines and it can work & E> Cat. QC-3474 and can be hidden 
down to 0.5lux. has an audio WAS $119 from view needing 
STANDARD LENS mic. Resolution is 380TV lines and will only a 1 mm hole to Mm 
Cat. QC-3441 operate down to 4 lux and is powered by view through. 
PINHOLE LENS Qvolts it can even be powered bya9v |COLO R VERSION Cat. QC-3475 mi 
Cat. QC-3442 battery 330TV lines, 2 lux. WAS $119 
BOTH JUST Cat. QC-3459 Cat, OC-3483 0) 
— WAS $159.95 — WAS $235 
Er é COLOR VERSION @ > 
ines, 2 lux. - ; 
B+W CCD DOME CAMERA B+W CCD SURVEILLANCE | Cet. 0c-3486 | $215 a 
hetieat tn. Gtk B+W CCD BULLET CAMERA IN WAS $235 ie 
plastic dome and is CAMERA WEATHERPROOF 
ideal for mounting Designed for use outdoors, HOUSING WITH AUDIO PRO STYLE B+W CCD 
ona ceiling ora this camera is weatherproof This camera is CAMERA 
wall. Resolution is and has a ball & socket designed for This high quality - 
380TVines down to a type bracket for outdoor camera is : Tl 
0.5 lux. mounting in surveillance, housed ina 
Cat. OC-3472 all directions. icludes 6 tough yet 
WAS $119 > Resolution is infrared LEDs to lightweight vee 0 
$99 = 380TV lines at 0.5 lux. illuminate the area 4 aluminium case ibd : 
Cat. QC-3467 under surveillance. Includes mains plug | and uses CS mount lenses (available 0 
WAS $169 & pack and 20mt Cable with Scart and separately) selectable for different 
COLOUR VERSION $149 je RCA connections for easy hook up to surveillance coverage. Resolution is 380 
330 TV lines, 2 lux & your TV. TV lines down to 0.5 lux. 
Cat. QC-3484 Also available in colour at 380TV Cat. QC-3250 Cat. QC-3306 0 
WAS $249 Ep ~ lines down to 2 lux. WAS $179 $149 @& ~s : 
gh I es SS CR aaa COLOUR VERSIO 
B+W LOW COST QUAD WAS $329 $309 ED 330TV lines, 2 lux. ) 
PROCESSOR CMOS COLO R VERSION. | Cat. QC-3305 
This processor will accept up to 4 Cat. QC-3252 WAS $259 Ey7.: aay ; 
camera be S228 & 
inputs. aie 6” DUAL CHANNEL us “ea : 
The uoreseee AUTO SWITCHING quantity $189 PRO STYLE CCD CAMERA Mm 
processor | | SECURITY MONITOR LENSES 
enables oT seem, | Accepts up to 2 cameras. 10" B+W SECURITY sas sti é 
you to see 4 240V plugpack MONITOR are designe 
pictures at once on |) gs, | supplied. 2 This high ae for our pro 
amonitoror1tata Limited Beg NG quality ee tanitronilic a 
time. A second output is given for VCR | quantity a monitorwill i | and allow you 
recording of all pictures. BNC available. te accept a | | to choose the 
connections are used for inputs and Cat. Ke single camera viewing angle 
outputs. QM-3400 i |input or input you require. 
Cat. QC-3361 © i at from a quad Cat. OC-3315 4mm LENS 
meee i s229 $129.50 fae iGo Cat. QC-3316 6mm LENS 
— _ Cat. QC-3317 8mm LENS 
————— powered 
CCD PROFESSIONAL seme oe ee Were $ 39.50 
ALUMINIUM EXTERNAL NOW $34.50 when. 
4 CHANNEL VIDEO : 
CAMERA HOUSING SWITCHER purchased with a pro style 
This housing is ideal for adapting our eee See eat Re a camera this month ; 
pro series : : 
cameras ‘ ™ cs 
for an i 7m 
outdoor Wea af Sees 1 CCD CAMERA 
on ‘ ’) aligwe hehe EXTENSION CABLES 
: cameras to 
waterproof seals keep be viewed one ata time or sequentially, you | These pre terminated leads make it easy 
your Gamera seta-tramt the elements. This VCR will allow you to record can vary the dwell time between each to hook up a camera system yourself. 
Cat. QC-3330 video and audio for up to 24 hours on| camera from 1 to 15 seconds. BNC 
WAS $48.95 FEN ae a single 180min tape. For more connectors for video inputs and 
features see page 197 in outputs and RCA’s for audio. 
Bracket to suit the Jaycar catalogue. &> Cat. QC-3481 & ~~ 
at Z Cat. QV- ER — 
WAS $34.95 |S WAS $ baie: sab 
_| | Now: $850 with any CCD : 
oo > camera purchase REGULATED 5 Metre SAVE $5 - 
| Papal Cat. WO-7275 WAS $21.95 ~~ 4 
DUMMY VIDEO This plug-pack 10 Metre SAVE $7 PYEET) 
SURVEILLANCE CAMERA q suits all of our WOQ-7276 WAS $32.95 - 
This camera looks just like the real thing - 2 cameras, regulated Sp 15 Metre SAVE $38 “ 
but isn't.So now you can give the impression ~ a 12 volt output at WO-7277 WAS $46.95 , $38.95 
that your house is under surveillance, a single 300mA terminated 
D-cell powers a flashing LED.Cat. LA-5316 with a 2.1mm DC plug. 40 nee oe $10 $46.95 
a ae Cat. MP-3011 $24.95 “= as 9 . 











SMALL COMPUTER 
TOOL 
KIT 


12 piece. 
Cat. TD-2040 
WAS 
$25.95 






LARGE COMPUTER 
TOOL KIT, 


23 tools in a zip 
up case 

Cat. TD-2041 
WAS $78.95 





AC/DC 
CLAMPMETER 


See cat. P32 for full specs. 
200A AC/DC Frequency 
eCapacitance eAuto Ranging *Auto 
Power Off «Data Hold ¢One Touch 
Zero Function «Duty Cycle 
eContinuity eCarry Case 4000 Count 


© 









® | efficiency of PL fluoro lights for use on 12-volt systems 


§ |homes. (E-14 base required). 











12 Volt Compact Flouro Light Slash 


These are a great innovation that gives you the energy 


13 WATT 3D TUBE 


making them perfect for the car or caravan and for solar 
Equivalent to 60 watt globe, 670mA, 140mm long. 
Cat. SL-2850 WAS $26.95 


© $18.95 | 
20 WATT 3D TUBE 


Equivalent to 100 watt light globe, 800mA, 150mm longs 5 $23. sie 
Cat. SL-2852 WAS $32.95 
E14 BASE (MES) 








This base suits the above 12 volt 
flouro lamps. Cat. PS-4072 


COOL SAVINGS ON FANS 
80MM FAN 12V 








80IMM FAN 240V_ 


PAPST BRAND 
Cat. YX-2507 
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Ser 


OPTIC FIBRE 
CRIMPING TOOL 


Cat. TH-1840 
WAS 
$55.95 








Cat. 
WAS $7.95 


hang or carry them. 
ewdrivers not included. 
TH-1964 








€D ca>- 


i ae TOOLBOX 


Keep all your tools 
stowed away 
neatly, screws 
and crimp lug 
can be stored in 
any of the 4 
parts boxes that 
store on the lid, a 
removable tray is 
also included for small tools. 


Cat. HB-6326 << 


WAS $15.95 
0 4 1N 1 STRIPPER 










VERNIGHT DELIVERY AVAILABLE 








This tool gives you a 

wire stripper, cutter, crimper 
and pliers all in one. Cat. TH-1825 
WAS $12.25 





MICRO NIPPERS 


A high precision, angled 
nipper will reach 







into small 
spaces and give a 
professional neat job. Made 

from high carbon steel for cutting 
up to 22AWG soft copper wire. 


Cat. TH-1894 GEED~ 
* | WAS $16.95 

32 PIECE 

RATCHET SET 

This kit fr 

includes 1 f 
ratchet 
handle, 
sockets, 
screwdriver 
tips, torx tips, 

and allen key Pine 
tips all in 

a flip top case. 
Cat. TD-2043 
WAS $23.50 























| stand or can be hung on the wall. 240v 
ig) power supply included. 


ee 
4 Pa oes 
a ty 


s| the Jaycar catalogue. 





ay A $139 Cat. YX-2512 WAS $24.95 
WAS $17.50 
LCD DIGITAL |SUPER DRILL SET av 519.95 
CALIPERS attachments = oe : 
and different { Wy q = 120MM FAN 
size collets = =. 120MM 240V 
; allowing you %@ FAN 12V Cat. YX-2514 
to drill, grind, Bes = Cat. YX-2518 WAS $28.95 
' or cut. WAS $28.50 $23.95 
=e 7 Supplied in &y : ys 
$64.95 ve carry case. $23.50 ‘ 
12000 
Make fast and accurate rpm@12v. PLASTIC FAN GUAR /FILTER KITS 
measurements in seconds |.D or | Cat. TD-2460 R We now stock 3 new fan guards that filter dust from 
O.D from 0 to 150mm readable in | WAS $69.95 $59.95 di entering the fan. Plastic is rated to UL 94V-0 
mm or inches. Resolution is Cat. YX-2550 60mm $4.50 Cat. YX-2552 80mm $4.75 
0.1 ram \ 0.0008", ees SAVE ON MOOT cat. ¥x-2554 120mm $4.95 a j 
at. 1D- 5 yor NE 
6P/8P MODULAR re aig =z,|MILLIENIUM LIGHT : 
CRIMPER 19 range, 10 amp, transistor 4 CHASER 
This tool will cut, test, diode test, 3.5 digit HYGROMETER 
strip and display, plug in leads.» Combines temperature 
crimp peri & hygrometer all on the 
both : one display, youcan =| Bc 
telephone SCREWDRIVER also recall min and max 
connectors and cat pes of both the temperature 
5 connectors quickly & CARRY RACK 1} | Uses 6 different coloured lights and a and humidity. 
and easily. | sereiveinilare nee eHee il] chaser, speed is variable, it's sensitive to Batteries included. 
Cat. TH-1935 $49.95 lottinie: than 4a Binatone | sound, so it can flash to the beat or flutter | Cat. QM-7208 
WAS $59.95 SOS eens yOu a BA) with any sound. I.R. remote control so you | WAS $69.95 













can use it anywhere. Comes with integral 


JUMBO DISPLAY 
IN / OUT 
THERMOMETER 


This thermometer will 
give both the inside and 
outside temperature on 
@| the one display and 
min/max readings are 
just the touch of a 
button away. Batteries 


Cat. SL-2948 WAS $149 


~<a 
MINI FLOWER 
EFFECT LIGHT 


This light projects light 
fragments (flowers) onto 
the dance floor or a wall. 
Runs on 240v, 

50watt globe required, 



















use SL-2726 $4.55. , | included. 
Cat. SL-2940 Cat. QM-7205 
WAS $139 WAS $35 





DURATECH GAS TORCH/SOLDER IRON 


Doubles as both a small butane torch and a 
soldering iron with usable power of 
between 10 and 60 watts. Flame 
temperature can reach up to 1300°C. Supplied with 
torch head and 2.5 mm solder tip + catalyst. 
Use our gas NA-1020 $5.95 Cat. TS-1685 WAS $37.95 


save $100 on 


5 SECTOR ALARM ~= 
DEAL WITH DIALLER ~~ 


This package contains all you need to 
install a comprehensive alarm system into 
your home. The list of other features can 
be obtained on the web or on page 170 of 


& 








Cat. LA-5484 


WAS $729 * $629 











OVERNIGHT DELIVERY AVAILABLE 










INVERTERS - 12/24V TO 240V 
140 WATT - 12 TO 240V 


This compact inverter is capable of running small 
devices up to 140 watts and can handle surges of 
450 watts connects via cigarette lighter socket. 
Modified sine wave >90% efficiency, electrically 


isolated. Cat. MI-5060 es : 1.5A POWER SUPPLY 
& * Si 3.4.5,6,7.5,9,12VDC 


WAS $109.50 
Cat. MP- om 
= WAS “e = $39.95 7 


SWITCHMODE POWER SUPPLY ~ 


3,5,6,9,12,13.8VDC @ 2.5A 
Cat. MP-3036 
WAS $69.95 

























400 WATT - 12 TO 240V 


This inverter is capable of running larger items 
such as a TV & Video etc up to 400 watts 
continuous & 1200 watt surge, modified sine 































wave, >85% efficiency, electrically isolated. Paes ee LAB POWER one 
at. MI- 0-260VA 
was 190.50 [Aleka VARIKE SUPPLY 


400 WATT - 24 TO 240V 


Same as above unit but for 24-volt systems. 





Cat. MP-3080 
WAS $199 


7 ae are lab 
power supply features 
separate voltage and 








4) 


Cat, MI-5065 ' ™ 
WAS $199.50 ECE ag = = hy ' 7 
—e y El : current analogue panel 


WOW 













800 WATT - 12 TO 240V meters as well as coarse 


This large unit is capable of running such items as 
TV's, videos; power tools up to 800 watts & surge 
power of 2000 watts. Modified sine wave, >85% 
efficiency, electrically isolated. 

Cat. MI-5068 WAS $389 NTS 


and fine adjustment 


© pee 
os PIEZO TWEETER BARGAINS 


ECONOMY 1005 TWEETER ECONOMY 1141 TWEETER 
Refer cat page 201. Refer cat page 201. dy, 


Cat. CT-1907 Cat. CT-1908 
WAS $11.95 WAS $22.95 
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CAMCORDER BATTERY pre 
Designed to charge Ni-CAD and Ni-MH batteries used 
with early camcorders such as Sony handycams, ‘ 
Panasonic VHS-C etc. Refer cat page 137 for more j 
details : ee ae ro Pe amRNgRmRERERNM RRR yS mE 
Cat. MB-3550 WAS $59.95 5 
Adaptors available 
*Sharp, Hitachi, Sony Cat. MB-3565 $12.50 Freq Resp: 
Panasonic, Canon, JVC Cat. MB-3566 $12.50 1.5k - 20kHz 
*6 x AAA batteries Cat. MB-3572 $12.50 [PO/RYRY Sis - elmpedance: 8Q 
i : ¢Sensitivity: 94dB 
¢Power:200WRMS 
Cat. CT-2010 
WAS $26.95 Gabe 





























*Sens: 91dB 
Power: 160WRMS 
Cat. CW-2137 
WAS $129 






SPEAKER PACKAGES 
JV60 HOME HI-FI SPEAKERS 
























The JV-60's use VIFA speakers from Denmark, 12" CARBON 
each speaker uses 2 x 6" drivers and a 1° metal FIBRE 
dome tweeter. They sound as good as built WOOFER Freq. Resp: 










speakers costing twice as much! Power Freq Resp: 3k - 20kHz 

handling 100WRMS. The cabinets are pre built 25-3.5kKHz ¢lmped: 82 
in black veneer MDF and have all the holes cut / elmped: 8Q . ¢Sens: 89dB ¥ 
ready for fitting the drivers. Complete *Sens; 93dB rome *Power: 100WRMS, 


instructions supplied Call into any Jaycar store *Power: 200WRMS SAV Cat. CT-2019 $26.95 
Cat. CW-2145 Ser GL was $34.95 


for a demonstration. See cat P213- Cat CS-2560 
WAS $229 vita 65" 
D25AG 25mm P17WJ 


METAL DOME TWEETER WOOFER 
eFreq Resp: 1.5k - 35kHz °Freq. Resp: 


elmped: 6€Q 37 - 5kHz 


OR BUY THE FULL *Sens: 89dB 
#Power:100WRMS 


KIT FOR ONLY *Power: ZOWRMS 
Cat. CT-2020 


Cat. CW-2106 
$789 WAS $69 WAS $99 = $79 | 


This new and improved AV GAD dialler alarm boasts an 
_ extensive array of features that make it one of the most 
advanced yet cost effective alarm panels available. The 
LCD keypad is r 
microprocessor € ned | 
controlled and has a 


240W HOME SUB AMP 7 a 2 line 32-character 
MODULE - display. The keypad 
This amp puts out a huge $50 


features its own list 
of up to 30 words, | 
240 watts RMS into 4Q or which can be 

150 watts RMS into 8Q; mounts in the customised to suit _ 
subwoofer box by simply cutting a hole to size your requirements. : 
and screw it in. Has an in built variable low pass 

crossover, volume control and phase knob. 


§, Save time and money. _ 
Pack includes: * AV GAD 8 sector al alarm panel e AV GAD LCD pro keypad 
Signal is fed via RCA leads or speaker cable. 
Cat. AA-0501 WAS $369 EaD>- 















































SPEAKER KIT 4 


WAS $569 
Cat. CS-2560 



























PRE BUILT 
CABINETS 


WAS $349 
Cat. CS-2562 




































¢ 4 AV GAD PIR’s © 3 wire power-supply * 7Ah back up batterye2reed 
switches ¢ 1 strobe * 1 ABS siren cover © 1 horn speaker F’ $1,099 ce 

¢ 1 internal siren ¢ 4 deterrent stickers } f 
© 30mts 2 core cable © 200mts 6 core approved cable. Cat. LA-5488 












RAUCOUS ALARM 


The Alarm That Everyone Will Hate Hearing 


Ref: SC Jan 2002 
This horrible sounding 
alarm plays eight notes & 
in various sequences, 
and of varying duration, 
at a speed of about 150 
beats per minute. 
Produces a very loud 2W 
RMS into an 8-Ohm speaker 
with a 12V input at roughly 
300mA. Kit includes case, silk- 
screened front panel, PCB, 
speaker, plus all electronic components. Plugpack 
not included - use our MP-3006. 





that most PCs 
(and specifically, 
the Pentium- 
class mother 
boards) these days include infrared support out 
of the box? This kit plugs into your motherboard 
to provide IR support for devices such as 
Notebook PCs, PDA Devices, Digital Cameras, 
Data Samplers, Desktop PCs etc. Kit includes 
PCB plus all specified electronic 

components. Cat. KC-5323 


MIXTURE DISPLAY 
KIT FOR FUEL 
INJECTED CARS 





Cat. KC-5327 Cat. KC-5326 

PC INFRARED TRANSCEIVER | NEON TUBE SOUND 
KIT Ref: SC Dec 2001 DISPLAY KIT 

Did you know Silicon Chip Nov 2001 








10 CHANNEL IR REMOTE 
CONTROL 
RECEIVER 


Ref: SC Feb 2001 
Use this inexpensive 
kit to control all 
manner of 
equipment such as 
hi-fi and video 
components, 


system - even the pool or spa filter's jet system. 
control relays or opto-isolators depending on your 
remotes such as our AR-1710 model (not included). 


micro plus all electronic components. 















Following the 
tremendous 
success of the 
original 1997 
Sound Mod kit, 
this latest version 
overcomes some of 
the original's limitations, With this latest kit you 
can now use any output from your car stereo — it 
is not limited to being exclusively driven by a 
subwoofer output, unlike it's predecessor. This kit 
drives any colour neon tube in the Jaycar range 
(see website) and has the option of turning the 
tube either on or off to the beat of the music. Kit 
supplied with PCB, silk-screened case plus all 
specified electronic components. Cat. KC-5322 








lighting, air conditioning, model railways, water sprinkler 
Transistor outputs are provided and these in turn can 
application. Designed to be used with pre-programmed 


Supplied short form. Includes PCB, pre-programmed PIC 
$49.95 % 


Plug your CD player into this transmitter 
and receive the transmission on your FM 
radio. Listen to CDs on a portable FM radio 

while you work in the garden or around the home. Includes 
case plus all electronic components. 
Includes 2 x AA batteries. Cat. KC-5310 
















TOUCH &/OR REMOTE 
CONTROLLED LIGHT 
DIMMER Refer: Sc Jan ‘02 


Features include 

~ slimline appearance, 

soft-start to extend 

lamp life, last dim 

setting stored, full 

: ™ brightness on second 
ouch, RFI suppression and : 

remote control functionality. Kit 0 

includes PCB, brushed 

aluminium touch plate, PIC micro m 

plus all elec components. *Remote control not 


included - use our AR1703 ($21.95). : 
$69.95 ¥ . Mm 


Cat. KC-5324 


MINIMITTER KIT 


Ref. SC April 2001 


























ep - 





MULTIPURPOSE FAST BATTERY 
CHARGER KIT 


Refer SC June 2001 
Charges 1.2V to 14.4V 

in 1.2V steps for (NiCd), 
(NiMh) and (LION) from 
1.2Ah to 4Ah, as well as 
SLA Gel Cell and lead 

acid batteries at 6 or 12V @ 
1.2Ah+. See website for 
more details. Kit supplied as shown. 
Cat. KC-5315 Was $229.95 ‘Ri, 














Bie 











mixtures being run by your car. You can use 
it as a tuning tool, to help in vehicle 
modification or simply to see the behaviour 
of the engine control module. The circuit 
connects to the EGO sensor mounted in 


the exhaust manifold and 
| $14.95 


the cars battery. Cat. KC-5195 
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and its soundcard a properly 

isolated Midi input, 2 standard 

Midi outputs and a Midi through 
output. Supplied with PCB, Case, 
Silk-screened front panel and all 
electronic components. Cat. KC-5306 
Was $39.95 


This very 

le ki 
ect MIDI MATE INTERFACE KIT FOR PC’S | FOUR CHANNEL CCTV {j 
te Ref Silicon Chip, Feb 2001. SWITCHER KIT 
Laie Turn your sound card into a Refer SC June 2001 
$66 fuel full Midi port. Gives your PC Variable scan rate, 











HEAD OFFICE 

100 Silverwater Rd. Silverwater. 
Silverwater NSW 1811 

Phone: (02) 9741 8555 

Fax: (02) 9741 8500 


MAIL ORDERS 


Reply Paid 72. Jaycar Mail Orders. PO Box 6424 
Silverwater NSW 1811 
Free Call For Orders: 1800 022 888 


ELECTRONICS 
ADELAIDE 

© 191-195 Wright Street ¢Ph: (08) 8231 7355 
GOLD COAST - Mermaid Beach 

©2474 Gold Coast Hwy. #Ph: (07) 5526 6722 
BRISBANE - Woolloongabba 

65 Ipswich Rd ePh:(07) 3393 0777 
ASPLEY 

©1322 Gympie Rd. ¢Ph: (07) 3863 0099 
TOWNSVILLE 

©177 Ingham Road, West End. ¢Ph: (07) 4772 5022 
CANBERRA 










wT Ve SING oP hud 


MELBOURNE 
Shop 2,45 ABeckett St Ph: (03) 9663 2030 
COBURG 

©266 Sydney Rd ©Ph: (03) 9384 1811 





©4121 Wollongong Street. Fyshwick Ph: (02) 6239 1801 


FRANKSTON - OPENING SOON 
eShop 5/6, 424-426 Nepean Hwy. @Ph: (03) 9781 4100 
RINGWOOD 

© 141A Maroondah Hwy Ph: (03) 9870 9053 
SPRINGVALE 

©887-889 Springvale Rd Mulgrave. Ph: (03) 9547 1022 
HOBART 

©140 Campbell St. Hobart ¢Ph: (03) 6231 5877 
SYDNEY CITY 

© 129 York St ¢Ph: (02) 9267 1614 

BANKSTOWN 

©363 Hume Hwy Cnr Meredithe Ph: (02) 9709 2822 

ST. LEONARDS - GORE HILL 

© 188 Pacific Hwy Cnr. Bellevue Ave @Ph: (02) 9439 4799 
PARRAMATTA 

355 Church St. Ph: (02) 9683 3377 





Enquiries: (02) 9741 8538 Fax: (02) 9741 8559 















pause function. 
Kit supplied as 
shown. Requires 


12VDC@150mA. : 
Cat. KC-5316 E> . 


Was $89.95 





Free Post To: 











PENRITH 

199 High St Ph: (02) 4721 8337 eae 
SILVERWATER Lic 6143 
100 Silverwater Rd @Ph: (02) 9741 8557 | Standards 
CAMPBELLTOWN | “australia | 
Shop 2/49 Queen St. @Ph: (02) 4620 7155 

WOLLONGONG 

354 Keira Street ePh: 4226 7089 

NEWCASTLE 

©990 Hunter St. (Opp. Selma Street) ¢Ph: (02) 4965 3799 
ERINA 


Unit 1/217 The Entrance Rd. ¢Ph: (02) 4365 3433 
PERTH 

©326 Newcastle St Northbridge @Ph: (08) 9328 8252 
NEW ZEALAND - Newmarket - Auckland 
©231 Khyber Pass Rd. Ph: (09) 377 6421 





EMAIL ORDERS: techstore@jaycar.com.au WEBSITE: www.jaycar.com.au 


Post $10 to $24.99: $4.40 
Post $25 to $49.99: $5.50 
Post $50 to $99.99: $7.70 
$8.80 


Raed Freight Anywhere In 
tralia (up to 20kg): $15.50 


Express Post Max 500g: $7.70 
Express Post Max 3kg: $11.00 


=Yo}s} 1 0)V{=) a4 10)0) 


if @)'(-1a al (e] aim BI-1h-1a'm-\\C)it-1e)(-msl0]e) (11m nem ere)alelia(e) aly 


*Max weight 3KG (inc cubic) $10 *No dangerous goods | Credit Cards 


eMax weight 5kg (inc cubic) $16 eStock & availablity 
Orders must be received before Midday E.S.T. 


Accepted 
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Do you feel a little “left behind” by the latest advances efate me (S41 (+) Lutte 
in computer hardware and software? Don’t miss the bus: get the ‘bus! 








THIS IS IT: The Computer Reference You’ve Been Asking For! 


SILICON CHIP's Computer Omnibus is a valuable compendium of the most-requested 
computer hardware and software features from past issues of SILICON CHIP magazine. 


PSST! WANT A yi 
FREE COPY? 


Subscribe to SILICON CHIP and we’ll mail 
you a free copy of Computer Omnibus, just 
to say “thanks”. “a 





_ BER NOW: use th 
12) 9979 5644, 9 


Briece includes : 


eB handy order form in this ss sue or call 
ji 5 Mon-Fri with your credit card details 
S 7 
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Big, bold & beautiful. . 


VAF’s 2-Way 1 


Want to build a pair of speakers 
which are big, bold and beautiful and 
won't cost a fortune? Have a look at 
this tower speaker from VAF 
Research. It comes with fully 
assembled cabinets and virtually all 
you have to do is install the speakers 
and some hardware. 


By LEO SIMPSON 


Each speaker system uses two woofers and a horn-loaded dome 
tweeter. Other items in the loudspeaker kit include the pre-wired 
rear connector panel, felt damping pieces to go around the 
tweeter and foam-backed adhesive tape for sealing around the 
woofers and the base panel. 





Standing tall - the VAF DC-X tower 
speaker with the grille cloth frame 
removed. The big advantage of a 
tower speaker is that you get a big 
enclosure which takes up little floor 
space. 
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and they sound great 
wer Speakers 


OW WE HAVE already said 

that these speakers are big, 

bold and beautiful so if you 

are looking to build a pair of petite 
speakers to go on a bookshelf, these 
are not the ones for you. If you need to 
clear this purchase with your partner, 
tell her/him that they would be great 
as the front speakers in a top-quality 
home theatre system. And you can 
have them finished in real Cherry 
wood veneer rather than boring black. 
Did we say they are big? Well they 
are quite tall at 1245mm but they don’t 
take up much floor space —just 268mm 
wide by 306mm deep. In fact, there 
are plenty of much smaller speakers 
on stands that would take up more 
floor space but they won’t have the 
punch of this system. In fact, this is 
the big advantage of a tower system; 
you get a big system but it does not 





www.siliconchip.com.au 


take up any more floor space than a 
much smaller system. 

No special tools are required to put 
the systems together. You will need a 
drill, hammer, screwdriver, soldering 
iron, sharp utility knife and not much 
else. When you have put them to- 
gether, you will have a pair of speak- 
ers which look really good, with up- 
to-the-minute styling. They come with 
black finished top and bottom plates 
and a full width grille cloth frame 
which makes a nice contrast with the 
Cherry veneer side panels. 

Actually, there are several models 
available. One with a stained black 
cabinet and wraparound grille cloth 
which slips over the cabinet like a 
sock and the other which comes in 
Cherry veneer. We assembled the 
Cherry version and in our opinion itis 
by far the more attractive of the two. 

There is no assembly required for 
the cabinets themselves and that saves 
a heap of work. Nor do you have to 
worry whether your workmanship is 
up to par since the cabinets are of the 
same standard as that for finished sys- 
tems on your hifi retailer’s floor. 

To help make the whole assembly 
process easier, we have taken a series 
of photos showing most of the steps 
required. While it does take some time, 
we reckon you could assemble one 
speaker in an evening, so after two 
nights you could be listening to fine 
music. 

By the way, while the cabinets ap- 
pear as simple towers, their internal 
structure is quite complex, with inter- 
nal compartments and bracing. So they 
would not be simple to put together if 
you had a wish to assemble the cabi- 
nets yourself. 


Drivers and crossover 


Two 200mm (nominally 8 inches) 
woofers and a single horn-loaded 
dome tweeter make up the speaker 
complement in each cabinet. The 





The tweeter is mounted on a recessed 
panel in the front baffle and then is 
surrounded with zig-zag shaped 
pieces of thick felt to damp any peaks 
in the response due to the cavity. 


woofers are quite unusual in appear- 
ance. Instead of the common black 
polycarbonate cone, these have a wo- 
ven yellow composite fibreglass cone 
and black neoprene rubber roll sur- 
round. Four pieces of blue felt have 
been glued to the cones, presumably 
to damp unwanted cone resonances 
or modes of vibration. 

The woofers, which are made in 
France, are fitted with a large ceramic 
magnet and have an edge-wound voice 
coil with a diameter of about 42mm — 
quite large. 

The effective cone diameter of the 
woofers is 150mm, giving a total ef- 
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Fig.1: the on-axis frequency response is within +2dB from 35Hz to 20kHz. 


VIPA 21/10/96 DCX 








—10kHz 
Delay Auto Calibrated Measurement 


Fig.2: the on-axis phase response is exceptionally flat. 
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10Hz 
VIPA 


100Hz 


21/10/96 DC-x 
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25 Ohms FSD RCal=10 Ohms 


Se rere Se eee een, 





see ciel “10kHz 
Linear Measurement 





“tkHz 


Fig.3: the impedance curve shows a minimum of 4Q between 100Hz & 1kHz. 
Note the characteristic “double-hump” at the bass end; typical of a bass reflex 


system. 


fective bass cone area for the DC-X 
system of 353cm2. 

The tweeter is also interesting, be- 
ing a horn-loaded soft dome type and 
fitted with a large ceramic magnet. It 
is mounted in a recess in the front 
baffle to give “time alignment” with 
the woofers. This recess is heavily 
damped with zig-zag pieces of thick 
felt to prevent any nasty peaks. 

With all the cone treatment applied 
to the woofer, it apparently has quite 
an attenuated high frequency response 
because the DC-X manages with a very 
simple crossover network. The paral- 
lel-connected woofers are fed with the 
full frequency range from the ampli- 
fier while the tweeter is fed via a 
3.3uF capacitor and 0.47Q 5W wire- 
wound resistor. These components are 
supplied already mounted on the in- 
side of the rear connector panel so 
there is no extra work to be done with 
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regard to that aspect. 

Note that the rear connector panel 
features two pairs of heavy duty gold- 
plated binding post terminals and 
these are normally strapped together. 
By removing the gold-plated straps, 
you could “bi-amp” the DC-X systems 
(ie, use separate amplifiers for the 
woofer and tweeter) but we would not 
bother. 

Regardless of the simplicity of the 
crossover network, the claimed fre- 
quency response is commendably flat, 
being within +2dB from 35Hz to 20kHz 
and with useful output down to be- 
low 30Hz. See Fig.1. Moreover, the 
phase response is very flat, with a 
claimed +5° between 100Hz and 
20kHz (see Fig.2); that is the big ad- 
vantage of using a really simple cross- 
over network. 

The impedance curve is shown in 
Fig.3 and nominal impedance is stated 


Cost And Availability 


As built, with MDF cabinets in Cherry 
veneer, the VAF Research DC-X speakers 
are priced at $1399 a pair. You can check 
the VAF website at www.vaf.com.au to 
see all the various price permutations. 
You can also get the speakers fully as- 
sembled for an extra $330 a pair and for 
many people, that will be regarded as a 
good option, in spite of the fact that the 
assembly process is quite straightfor- 
ward, as we shall see. 

The DC-Xs come with detailed assem- 
bly instructions which are quite easy to 
follow. The following series of photos 
shows most, but not all, the major steps. 
The cabinets arrive separately packed and 
have some of the foam filling already in 
place. 

As well, you will receive a box with all 
the drivers, the rear socket panels with 
crossover network and speaker leads al- 
ready soldered, and various other pieces 
of hardware, grille cloth, etc. 



























to be 6Q although for a significant 
portion of the frequency spectrum be- 
tween 100Hz and 1kHz, the imped- 
ance is around 4Q. Interestingly, VAF 
Research describe the model DC-X as 
having cabinets which are a “unique 
tapered lossy line design”. OK, so what 
about the bass port on the front baffle? 
Doesn’t that make it a bass reflex? 
Well, yes and that is supported by a 
glance at the “double hump” of the 
impedance curve at bass frequencies. 

But apparently the tapered cham- 
bers inside the enclosure, which are 
packed with a variety of foam damp- 
ing materials, do pretty heavily damp 
the output from the rear of the speaker 
cones and so too, the port. 

By the way, rated efficiency of 95dB/ 
watt at one metre is very high and it 
means that the DC-X loudspeakers will 
give a very good account of them- 
selves with a relatively small power 
amplifier in smaller rooms. 

Recommended amplifier power is 
from 10-200W.RMS per channel and 
presumably that applies to normal 
program material (ie, not continuous 
tones). 

With a 100W (or high power) per 
channel amplifier, you can rest as- 
sured that the VAF Research DC-X 
speakers will produce a wonderfully 
smooth response on all types of mu- 
sic, particularly classical and jazz. 
They should give many years of sound 
satisfaction. 


www.siliconchip.com.au 


STEP 1: turn the tower enclosure upside down and insert two wedge- 
shaped pieces of foam into the bottom compartment. The pieces fit 
against each side of the cabinet, leaving a large free area in the middle. 
Three other foam sections need to be inserted if the cabinets do not 
already have it fitted. 


STEP 3: position the terminal 
plate in the hole, drill four pilot 
holes for the mounting screws and 
screw the terminal plate into 
place. 


www.siliconchip.com.au 


STEP 4: turn the cabinet face up 
and pull the labelled speaker wires 
through the respective holes in 
the front baffle. 


STEP 2: fit the rear connector 
plate. Place the enclosure face 
down and pass the wires attached 
to the terminal plate through the 
hole in the rear of the cabinet, 
through the hole in the internal 
brace, to one side of the port 
tube and towards the front of the 
cabinet. 


STEP 5: Fitting 
the woofers: 
first, apply the 
black foam- 
backed tape 
around the holes 
for the woofers. 
This is to seal 
around the 
woofer frames 
when they are 
screwed down. 
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Step 6: solder the labelled wires 
to the terminals of the woofers. 
Do not solder directly to the 
terminals of the tweeter as it is 
too easy to damage them. Instead, 
we fitted some crimped quick- 
connects to the tweeter wires and 
then just pushed them on. Be sure 
to double check the polarity of all 
connections. 


Step 8: fitting the grille cloth 
Lay the two grille cloth frames 
face down on the grille cloth and 
cut it in half. You then fold the 
grille cloth over one of the frames 
and then secure it by pushing the 
supplied black plastic spline into 
the pre-cut channels. This job is 
made easier if you use a spline 
tool intended for use in making 
flyscreens. 





Step 9: after the splines are all in 
place, trim the material all round 
with a sharp utility tool. 


58 SILICON CHIP 













: Lo Me 
Ae yt 


Step 7: fitting the felt pads: there are number of zigzag-shaped felt 
pads to go around the tweeter. These are glued in place to stop them 
from becoming dislodged. 


Step 10: install the 
cap clips into the front 
baffle - these allow 
the grille cloth frame 
to be clipped on the 
baffle. 





Step 11: installing the base & top: 
run foam tape all around the bottom 
cutout to seal it when the base panel 
is installed; then drill the holes for 
the base retaining screws and screw 
them home. 
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Step 12: the top panel is installed with the 
same cup clips as used for the grille cloth 
frame. 


Step 13: the last step is to peel the 
adhesive backing from the VAF badges and 
position them on the grille cloth. 


Right: the finished VAF DC-X tower speaker 
pair, with and without the grille cloth frame. 
The finished speakers really do look 
impressive. 
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Last month, we covered the design and board 
assembly of our new Light Dimmer. This 
month, we complete the construction, detail 
the touchplate and pushbutton extensions, 
and describe the test procedure. 


Pt.2: By JOHN CLARKE 


NCE YOU HAVE completed 
the assembly of the main PC 
board (see Fig,3 last month), 
the metal contact screw can be in- 
stalled as shown in Fig.7. This done, 
cover the exposed end of the contact 
screw, the nut and the surrounding 
PC board area with a generous coat- 
ing of neutral-cure silicone sealant, 
so that there is no exposed metal on 
the component side of the PC board. 
Smear the silicone sealant on with 
a wet spatula and make sure it ad- 
heres to the surface of the PC board. 
Apply a second coating if necessary. 
The ends of the 4.7MQ resistors 
should be cut off flush with the top 
surface of the PC board. These resis- 
tor ends and the surrounding board 
area should also be covered with sili- 
cone sealant, so that the mains cannot 
possibly directly short against them 
or the metal contact screw. 


Extension circuit 


The extension circuitry is relatively 
compact — see Fig.8. In its simplest 
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form you can use a momentary con- 
tact mains switch which closes the 
Active and EXTN terminals when 
pressed. Alternatively, you can use 
another touchplate extension unit 
which includes the 4.7MQ protection 
resistors and a few other components. 

The touchplate extension operates 
as follows: if the touchplate is not 
touched, Q1 is held off via the 1MQ 
resistor between its base and emitter. 

If the touchplate is touched and the 
Active is above ground, Q1’s base is 


ALUMINIUM 3 = 
TOUCHPLATE 


CLPSAL 
WALL PLATE 


PC BOARD 


SOLDER TO 
PC BOARD 


15mm x M3 COUNTERSUNK 3." 
METAL SCREW ———™ 





pulled low via D1 and the 2.2MQ re- 
sistor. This switches on Q1 and the 
EXTN connection is pulled to the Ac- 
tive. This will operate the main dim- 
mer circuit in the normal way. 

The .01uF capacitor acts as a filter 
and prevents sudden transients from 
driving Q1. Zener diode ZD1 protects 
against excessive voltages at the cath- 
ode of D1. This zener and the 220Q 
resistor at the collector of Q1 provide 
protection if the connection to the 
main circuit is reversed. In this case, 
ZD2 will be forward biased (thus pro- 
tecting Q1), while the 220Q resistor 
provides current limiting. 


Construction 


The extension circuit is built on a 
PC board coded 10101022 and meas- 
uring 52 x 72mm. As with the main 
dimmer board, it is installed into a 
Clipsal blank plate with a blank alu- 
minium touchplate. 


i émm x M3 TAPPED 
lem METAL SPACER 


M3 NUT 


SILICONE SEALANT 
COVERING NUT, ETC. 


Fig.7: this cross-sectional diagram shows how the metal contact 
screw is mounted so that it makes contact with the aluminium 
touchplate. This arrangement is the same for both the main unit 
described last month and the extension board. Note the silicone 
sealant over the end of the screw and the nut (see text). 
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The completed dimmer will mount 
to a metal wall box where fitted in a 
brick wall but it must be spaced from 
this using a 30mm or deeper mount- 
ing block (otherwise the circuit may 
make contact the metal box). It can be 
mounted directly to a stud (Gyprock) 
wall using standard mounting hard- 
ware. Alternatively, it can be placed 
on a thin or standard surface-mount- 
ing box. 

Once again, begin by checking the 
PC board against the published pat- 
tern to ensure there are no shorts be- 
tween tracks or any breaks in the cop- 
per. Repair these as necessary. 

Now check that the holes are drilled 
to the correct size for the larger com- 
ponents. The screw terminal mount- 
ing holes need to be 1.5mm in dia- 
meter, while the PC board mounting 
holes and the touchplate connection 
should be 3mm in diameter. 

The resistors, zener diodes, the di- 


momentary switch. 


This photo shows 
how the contact 
screw and nut and 
the 4.7MQ resistor 
holes are covered 
with neutral cure 
silicone sealant. Do 
the same for both the 
main dimmer board 
and for the extension 
board shown below. 


te eons se mis msdeé id 
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cr “INSULATE INSIDE 
‘RED BORDER WITH 
‘NEUTRAL CURE 





a 
The completed touchplate dimmer extension mounted in its Clipsal blank plate. 
The lowest terminal on the three-way block is not connected to anything; it is 
the equivalent of the “loop” terminal on a conventional light switch. Note that 
all exposed metal parts inside the red boarder must be insulated with neutral- 
cure silicone sealant, as shown in the top photograph. 
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Fig.8: here are the circuit diagrams for both the touch-controlled dimmer 
extension (top) and the simpler pushbutton extension using a mains-rated 


ode and transistor can now be installed 
on the PC board. The parts list shows 
the resistor colour codes. Alternatively 
use a digital multimeter to measure 
each value. 

Make sure that the two 4.7MQ VR37 
resistors are placed in the correct po- 
sition and don’t substitute for these 
components. These are high-voltage 


TX3S ASMMIG THOS | 





*THESE COMPONENTS MOUNTED UNDER PC BOARD 


Fig.9: the PC board parts layout for 
the touchplate extension. Note that the 
two 4.7MQ resistors must be Philips 
VR37 high-voltage types (do NOT 
substitute). They are mounted on the 
underside (ie, the copper side) of the 
PC board. 
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Pushbutton Extension 
1 Clipsal CLI31WE architrave plate 


Parts List: Pusbutton & Touchplate Dimmer Extensions 








1 Clipsal CLIS0MBPRWE ‘Press’ momentary contact switch 


Touch Plate Extension 


1 PC board, code 10101022, 52 x 72mm 
1 Clipsal CLIC2031VXBA blank aluminium plate and blank plate 
1 3-way PC screw terminal block (Altronics P 2102 or equiv.) 


1 M3 tapped x 6mm metal spacer 
2 3mm x 6mm untapped spacers 


2 M3 x 16mm countersunk Nylon screws 
1 M3 x 15mm countersunk plated metal screw 


3 M3 nuts 
Neutral cure silicone sealant 


Semiconductors 

1 BC559 NPN transistor (Q1) 
2 6.8V 1W 10% zener diodes (ZD1,ZD2) 
1 1N4148, 1N914 signal diode (D1) 


Resistors (5%, 0.25W unless stated) 


2 4.7MQ 1W VR37 Philips high voltage resistors (no substitutes) 

1 2.2MQ 0.25W (red red green gold or red red black yellow brown) 

1 1MQ 1% 0.25W (brown black green brown or brown black black yellow brown) 
1 220Q 1W (red red brown gold or red red black black brown) 


resistors that are rated at 2.5kV RMS 
and are specified for safety reasons. 
They are light blue in colour and are 
mounted on the underside of the PC 
board. Their leads are then cut off 
flush with the top surface. 

The capacitor can be installed now, 
as well as the 3-way terminals. The 
mounting screws and the metal con- 
tact screw are installed in exactly the 
same manner as for the main dimmer 
unit. As before, use neutral-cure sili- 
cone sealant to cover the end of the 
metal contact screw, its nut and the 
ends of the 4.7MQ resistors. 


Testing 


Your next step depends on how con- 
fident you are of your construction. 
You could install the dimmer in the 
wall if you are supremely confident 
that you haven’t made any mistakes 
but for the rest of us mere mortals, it’s 
probably wisest to check the opera- 
tion first using a low-voltage AC trans- 
former and a 12V light bulb. This re- 
quires a bit of mucking about but it is 
the safest option. 

Note that if you don’t go the low 
voltage route, the components are live 
when it is wired up to the mains and 
so the plate must be securely located 
onto a wall before power is connected. 
By law, you must have a licensed 





electrician do this for you and of 
course, the power must be switched 
off at the fusebox to install the unit. 

Before installing the unit though, 
carry out the following safety check. 
Switch your multimeter to its highest 
range and measure the resistance be- 
tween the Active terminal and the 
touchplate contact screw. The resist- 
ance should be close to 10MQ, or there 
should be negligible pointer deflec- 
tion if you have an analog multimeter. 

Do this for both the main dimmer 
and for any touchplate extensions. 
The test will ensure that there is no 
fault at the touchplate. If the circuit 
fails this test, check that the correct 
value resistors have been used. 

The method of connecting up the 
circuit using the transformer is shown 
in Fig.10. You will need a 12V 1.2W 
bulb and a transformer which deliv- 
ers about 15V at 200mA or more. We 
used a 2155 type and powered it from 
the mains via a mains terminal block 
and power lead. The earth wire con- 
nects to the transformer body. 

Operation of the power supply and 
zero voltage detection is provided via 
the separate lead connections to the 
1kQ resistor and the 680kQ resistors 
respectively. You will need a 2200 
1W resistor for the supply lead con- 
nection to the 1kQ 5W resistor and the 
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22002/1W 
RESISTOR 


12V/100mA 
LAMP 


.01pF capacitor needs to be changed 
to a .001pF (coded 1n0 or 102). 

This capacitor will prevent the 
phase control running into the next 
half cycle due to a shift in the zero 
voltage detection point caused by the 
lower voltage operation. The range of 
phase operation is not the same as for 
mains voltage operation but is suffi- 
cient for test purposes. 

Note also that the touch input will 
not operate with this low AC supply 
and any dimming control will need to 
be done with the handheld remote or 
by momentarily shorting the EXTN 
and A terminals together using a mo- 
mentary switch, or by simply touch- 
ing two wires together. 

Measure the power supply voltage 
at the anode of D2 and the cathode of 
ZD1. Note that measuring the zener 
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15VAC TRANSFORMER 


(2155 TYPE) % 


15V 





(BLUE) 


EARTH 
(GREEN/YELLOW) 


nies, CONNECT SECURELY 


Viz 


Edi 


PUSHBUTTON 
SWITCH 
(NORMALLY OPEN) 


CHANGE TO .001 uF 
FOR THIS TEST ONLY 


R BODY 


TO TRANSFORME! 
USING SOLDER LUG, SCREW & NUT 


Fig.10: this temporary test setup is the way we recommend 
you test your dimmer. A couple of components need to be 
changed to allow it to operate at low voltage but it’s much 
safer than working on a live circuit. As mentioned, this 
won’t check the operation of the touch switch but it will 
check the infrared remote control functions. 


diode voltage across ZD1 will give a 
reading of around 2V as this diode is 
being switched to conduct in the for- 
ward and reverse directions with the 
alternating supply voltage. Gate trig- 
ger pulses can be measured at the 
point shown. The trigger pulses can 
be seen with an oscilloscope, with 
locking of the trace set by the line lock 
(available in the oscilloscope trigger 
options) or by a probe connection to 
pin 6 of IC1. 

The remote control decode, start/ 


The specified Triac in the main 


dimmer unit should be an 
SC141E 6A 500V Triac bi an 
SC141D). 








stop and tracer signals are available at 
pins 8, 1 and 7 respectively, while the 
remote control signal from IC2 can be 
monitored at its pin 1 output. 
Remember to replace the .001,.F 
capacitor with the correct .01uF value 
whent testing is complete, before op- 
erating the dimmer on the mains! 


Remote controls 


The default setting for the remote 
control coding is with both pins 2 & 3 
of IC1 connected to the OV rail. This 
sets the code that the dimmer will 
respond to as TV1 using the RC5 code 
system. The following instructions 
apply to the Jaycar Big Shot 3 and 
Select 1 preprogrammed infrared re- 
mote controls. 

If you are using a different type of 
“programmable” infrared controller, 
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Specifications 


| Phase angles (typical) 
Touch Dimming 


Minimum brightness 152°; maximum brightness 34° 
< 60ms no change; 60ms-640ms on or off; 


> 640ms dimming 


Last setting to full brightness............... 2.58 
Dimming rate 
Dimming steps 
Soft start 
Remote control 
Fast up dimming (CH +) 
Fast down dimming (CH -) 
| Slow up dimming (VOL +) 
Slow up dimming (VOL -) 
Instant off 
Dimming steps 
Mains frequency lock range 


Mains frequency for remote 
control to operate 


Triac gate drive 








45 to 55Hz 


3s from minimum to full or full to minimum brightness 
102 from minimum to full brightness 

340ms from off to full brightness 

Code options 4 (RC5 code TV1, VCR2, SAT1 and SAT2) 
2s from minimum to full brightness 

2s from maximum to minimum brightness 

11.6 seconds from minimum to full brightness 

11.6 seconds from full brightness to minimum 


47.5Hz to 52.5Hz 
80us at 50mA 


Brown out reset voltage for IC1 ........... 4.68V (@120VAC mains supply typical) 


Maximum lamp wattage 


you can find the correct code by try- 
ing the codes in the instructions that 
apply to Philips brands of equipment. 
You should be able to find one that 
will operate the dimmer. 

If you are using the Big Shot 3 re- 
mote control you need to set it to code 
191. This is done by pressing the SET 
and TV buttons together and then re- 
leasing these buttons. The transmit 
LED will light. Now enter the number 
191 using the number buttons on the 
remote control. 

The Select 1 remote control must be 
set to code 11414. Press both the CODE 
and Operate (red) buttons for two sec- 
onds and then release them. Enter the 
numbers 11414 using the numbered 
buttons. The Select 1 remote control 
will only operate the dimmer when it 
is set for the TV1 code. 

The remaining code options using 
pins 2 & 3 on IC1 are for use with the 
Big Shot 3 or similar remote control. 
You only need to use another code if 
the TV1 code transmission also oper- 
ates another remotely controlled item 
in your house. 

Alternatively, if you have more than 
one dimmer in the vicinity, you can 
use a different code for each. The 
“Code Options” table shows the codes 
for each of the options. Changing the 
code means that the thin tracks that 
tie pins 2 & 3 to the OV rail may need 
to be broken with a knife and re- 
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These are the “Select 1” (left) and 
“Big Shot 3” remote controls from 
Jaycar Electronics. Other remote 
controls that can be used include the 
Dick Smith Electronics Cat. G1223 
and Altronics 8-In-1 (Cat. A1007). 





soldered to the +5V rail. 

For example, the SAT1 code needs 
the pin 3 connection to be broken and 
soldered to the +5V rail. The Big Shot 
3 transmitter will also need to be 
changed to the new code. For SAT1, 
press SET and SAT together and then 
enter code 424. Note that you do not 
need to program the value into the 
SAT button selection. It could be en- 
tered using the VCR or TV button se- 
lection instead. To operate the remote 
dimmer, you need to select the button 
(TV, VCR or SAT) that the code was 
entered into. 

If you select the VCR2 code for the 
Big Shot 3, it does have an error in its 
transmission for the MUTE function. 
We decode this erroneous transmitter 
code to provide the Off function for 
the dimmer so that the control oper- 
ates correctly. 

However, the VCR2 coding will 
probably not operate on Mute for a 
different brand of preprogrammed 
transmitter. So it is probably wise to 
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avoid using this code selection unless the other codes con- 
flict with other remotely operated equipment. 

We did not use the VCR1 coding instead (which has 
correct transmission coding for the Mute) because its Mute 
code is the same as the Mute code for the TV1 setting. This 
is called a punch-through code which allows muting of the 
television sound while still set to control the VCR. 


Installation 


First of all, have you remembered to change that .001pF 
capacitor back to 0.01pF? Do it now if you haven’t! 

The dimmer circuit is easily installed into an existing 
dimmer or switch circuit because the wiring is the same 
using the Active (brown or red) and lamp-via-neutral (blue 
or black) wires. The extension wiring requires an Active 
connection for the extension unit and an extension wire 
which connects to the EXTN input on the dimmer. It can 
be installed into existing 2-way switch wiring or you can 
have an electrician install the wiring if this is not already 
present. 

The loop terminals on the dimmer and extension are 
free to terminate any wires that require connecting to- 
gether but are not part of the light switching. This is to 
duplicate the loop terminal provided on standard light 


PLEASE NOTE! 


This circuit operates on the 240V AC mains and 
most parts of the circuit are at mains potential 
and therefore DANGEROUS. Furthermore, 
installation into fixed wiring can only be 
undertaken by licensed electricians under 
current legislation in most states. 










MAIN DIMMER EXTENSION 


(B) TWO-WAY DIMMER WIRING 


Fig.11: the top diagram shows typical 2-way domestic 
light switch wiring, with two conductors between the 
switches. Installing 2-way dimmers should allow the 
existing cabling to be used, albeit rearranged. The 
momentary contact switch must be mains rated and of 
robust construction. 
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These codes suit the two recommended infrared remote 
controls. Other controls may work but the code setting 
options may be different. You will need to set the codes 
accordingly. 


switches. We show below the typical 2-way switch wiring 
and how to wire up the extension to the dimmer. You can 
use either a momentary contact switch or the extension 
touchplate dimmer to provide dimming from a remote 
position. The momentary switch can be used in an archi- 
trave switch surround, making it easier for installation 
where space is limited such as in a door surround. 

Note that the dimmer plate normally runs just warm to 
the touch, due to the dissipation within the Triac and 
inductor when it is driving the lamp, the 1kQ 5W resistor, 
the zener diode and any losses in the 0.1nF and 0.47uF 
mains capacitors. 

The remote control must be directed toward the receiver 
on the main dimmer plate to obtain reliable operation. We 
obtained a reliable 7m control range for our prototype. SC 


This is the Clipsal CLIC2031VXBA blank plate (above) 
which we used for the dimmer and extension circuits. 





Fig.12: this is the full-size PC board artwork for the 
dimmer extension. The main PC board pattern was 
published last month. 
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A couple of months 
ago (December 
2001), we 
introduced you to 
the “PIC FUN” 
concept by 


Adelaide company, 
elabtronics. Now, 
as promised, we’re 
going to put PIC 
FUN to work by 
turning it into a 
4-way timer. 


4-Way Event/Race/ 
Anything Timer 


HAT’S A 4-WAY TIMER? It’s 
a device capable of digitally 
timing up to four different 


or related events at once. Slot cars on 
a race track, for example; or the first 
four sprinters in a race; the reaction 
times of four people of various states 
of sobriety (don’t laugh — it’s quite a 
legitimate test!); school physics ex- 
periments. And so on. 

By the way, we’re not suggesting 
those last two be combined! 

It’s accurate to 1/100th of a second 
so it is quite a useful device in its own 
right. And it counts up to 99.99 sec- 
onds — more than 1.5 minutes — so 
again it is very useful. 

There are many more examples of 
where timers could be used — perhaps 
right now you're thinking of a pet 


project which lends itself perfectly. 

Starting and stopping the timer is 
very easy using the Reset switch and 
the four pushbutton switches (S1-S4) 
situated on the lid of the box. But to 
make switching the timer on and off 
even more convenient, you can also 
use (prebuilt) infrared light beam re- 
lays for each of the four inputs. When- 
ever the light beam is cut, the counter 
stops. 

As versatile as this system is, 
though, there will be places where 
you need different types of inputs. 
With just a tiny bit of ingenuity, these 
switches or light beam relays could be 
replaced with a whole host of elec- 
tronic and/or mechanical “inputs” to 
make the unit do exactly what you 
want to do. 


What sort of ingenuity? Perhaps it 
could be a pressure pad in a “gate” 
through which runners have to pass. 
Perhaps it could be as simple (and 
cheap!) as an external pushbutton 
switch. The switches are normally 
open so you can parallel them to your 
heart’s content! 

You get the picture, we’re sure. All 
that is required to trigger the software 
is a 5V positive-going pulse. 


Software 


Software? We hadn’t mentioned that 
yet! Of course, much of the software 
resides in the PIC microcontroller — it 
does the vast majority of the “house- 
keeping” of the unit. But there is other 
software which comes on a CD-ROM 
and allows the PICFUN2 Timer to be 


By ROSS TESTER 
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used in conjunction with your PC, 
recording and saving information from 
the various timer inputs. We’ll look at 
this much more closely in a moment. 


Extra hardware 


In the meantime let’s get back to the 
PICFUN2 Timer itself. 

We don’t propose to go over the 
PICFUN2 PC board and its operation 
again — we covered that in the Decem- 
ber issue. This time, we’ll concentrate 
on what you have to do to build 
PICFUN2 Timer. 

From the basic PICFUN2 board de- 
scribed in December, the following 
has been added: 

(a) PORTA has extra terminal blocks 
and resistors for external connection. 
This allows all five ports of PORTA to 
be accessed for external wiring. 

(b) Five switches have been added 
to connect to PORTA. This allows di- 
rect access to the ports for testing and 
other functions such as reset/start or 
possible menu selections on the LCD. 

(c) Five connectors have been added 
to PORTA. This allows external de- 
vices to be connected to the PORTA 
pins viaa sturdy connector. The power 
pins (+5V and OV) are provided for 
external sensor power. 

(d) A 7805 5V regulator allows ex- 
tra loads on the power supply, such as 
external sensors on the connectors, 
while maintaining a stable 5V supply. 

(e) A clock crystal: for accurate 
1/100s timing, a clock crystal with a 
frequency which is divisible by a base 
2 number to 100Hz is critical. 

(f) An 16 x 2 line alphanumeric 
LCD display. A standard LCD module 
is connected to seven lines of PORTB. 
The eighth port (with the seventh port) 
is used for programming and/or PC 
communications. 

(g) A box has been used to mount 
the parts — it all fits neatly into a 
standard size box. 


Inside the box 


Most of the real estate in the box is 
taken by the PICFUN2 board. It is in 
fact a little simpler than the earlier 
PICFUN2 project because the output 
devices are mostly removed. They’re 
replaced by an LCD (liquid crystal 
display) module which mounts on the 
lid of the box. 

Also on the lid are the four push- 
button switches previously mentioned 
and a master (reset) switch. 

Four 4-pin sockets (for the infrared 
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Fig.1: the circuit is based on the basic PICFUN2 kit described in the 
December 2001 issue but includes extra switches, connectors, a crystal 
(for accurate timing), a 5V regulator and an LCD to display the timing 
results. 
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beam relays or other start/stop de- 
vices) are mounted on the back panel 
of the box while on the front is a DC 
power socket, a 9-pin “D” socket (for 
connection to your PC), a slider switch 
(toggles between programming and 
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reading modes) and another 4-pin 
socket which can be used to “cas- 
cade” another PICFUN2 counter (or 
more). 

Power, by the way, is provided by a 
12V DC plugpack, which is supplied 


D2 - D5: IN914 OR IN4148 


RESET 1 4 
SWITCH (S5) 


i 


2 3 


4-PIN MICROPHONE 
SOCKET CONNECTIONS 





‘*22pF UNDER 
BOARD 








with the PICFUN Timer kit. 


Construction 


Most of the components which go 
on the PC board for this project are 
resistors — and most of these are one of 
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Fig.2: follow this diagram to 
assemble the PC board and complete 
the wiring of the 4-Way Event Timer. 
Note that the LCD module is 
modified by adding a trimpot and a 
220Q 1W resistor, as shown in the 
detail below. 


RIBBON CABLE 
FROM CON7 


10-TURN 
5kQ. POT 


16x2 LCD MODULE 


2202 
1W RESISTOR 


HEATSHRINK "4 
SLEEVING 





two values — 12 x 390Q and 11 x 10kQ 
ohms. Solder these resistors in first, 
followed by the only other resistor on 
the board, a 10Q unit. 

There are five capacitors. One 22pF 
capacitor (in the timing circuit) and 
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This close-up view of the rear of the LCD module shows how the 2200 1W 
resistor, the multi-turn trimpot and the ribbon cable are installed. These parts 
can all be secured to the back of the module using hot-melt glue. 


one 0.1yF actually solder to the back 
of the board while the remainder, all 
associated with the power supply, are 
in normal positions on the top side. 
The semiconductor complement (ig- 
noring the microcontroller for a mo- 
ment) is four diodes, one transistor 
and the 5V regulator. Make sure all 
the polarised components go in the 
right way around. 

Solder in the crystal and the PC 
board mounting terminal blocks (1.x 
3-way and 2 x 2-way which interlock 
to form 1 x 7-way). Finally, solder in 
the header pin socket (used to con- 
nect to the LCD) and the 18-pin PIC 
socket. Don’t put the PIC in just yet — 
leave it until the board has been 
checked out. 

There is one above-board link (in- 
sulated thin hookup wire) from the 
regulator to the header pin socket for 
which no real provision is made. It 
solders directly to the output pin of 
the regulator (righthand most pin look- 
ing at the front) and solders to an 
empty pad immediately alongside the 
header pin socket. 

Similarly, a connection must be 
made from the same point to a 4-pin 
connector (CON3) mounted on the rear 
panel. 

The 9-pin D connector solders di- 
rectly to the PC board and pokes 
through a hole in the front panel, while 
the DC socket and the program/run 
switch both connect via suitable 
lengths of hookup wire to their re- 
spective positions. The wires on the 
switch, in particular, need only be 
very short as they connect to the PC 
board immediately underneath. 





The switch itselfis held on the front 
panel by Araldite, hot-melt or other 
suitable glue. 

Before we move on to the LCD mod- 
ule, there are a fair number of inter- 
connections to be made between the 
PC-mounted terminals, the 4-pin sock- 
ets and the pushbutton switches. 
These are made with suitable lengths 
of fine hookup wire — follow the wir- 
ing diagram exactly and you shouldn’t 
get into too much difficulty. 


The LCD module 


There are some modifications nec- 
essary to the module. A 220Q 1W 
resistor needs to be glued to the back 
of the board to allow it to run from 
12V. Also a multi-turn trimpot is glued 
onto the board, as is a length of ribbon 
cable which connects the module to 
PICFUN2 (see photograph and the 
detail diagram in Fig.2). 

This terminates in a header pin plug 
at the PICFUN2 end but each wire 
must be soldered to its appropriate 
position at the LCD module end. Fol- 
low the diagram exactly — some pads 
on the module are not soldered at all 
while one wire must cross over its 
partners to go to the right place. 

The multi-turn trimpot we men- 
tioned before is connected to two of 
the same pads as the ribbon cable and 
to one other pad by short lengths of 
hookup wire. This pot varies the con- 
trast of the LCD which also affects the 
viewing angle. 

When you've finished soldering the 
wires in place, secure the trimpot and 
the ribbon cable to the board with 
Araldite or hot melt glue. And then 
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This is the view inside the completed timer. The PIC chip is supplied pre- 
programmed so the unit should work first time if everything is correct. 


similarly glue the LCD module into its 
place inside the case lid so the display 
can be seen through the cutout. 


Put in the PIC! 


The final thing to do, once you’ve 
checked and double-checked your 
component placement and wiring, is 
to carefully insert the PIC chip into its 
socket. Make sure the notch on one 
end of the PIC lines up with the notch 
on the end of the socket — and also 
make sure that all pins of the PIC go 
into the socket, not bent underneath 
or splayed out (it’s easy to do, trust 
us!). 

The construction side of the project 
is now completed. You can use it as it 
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is, so let’s see if it works (after check- 
ing your wiring, of course). 


Testing 

The PIC chip is supplied pre-pro- 
grammed so the unit should work first 
time if everything is correct. Because 
there are pushbutton “Start” switches 
and a similar “Reset” switch mounted 
on the case, you don’t have to plug the 
remote triggering infrared devices in 
to check it out. And that’s pretty im- 
portant, because we haven’t yet men- 
tioned the remote triggering infrared 
devices! 

Plug your 12V DC plugpack in and 
you should be rewarded with a mes- 
sage that says “00.00 seconds”. That 





means the timer is ready to rock and 
roll. 

All you have to do to start it is hit 
the “reset” button and you’ll see the 
counter start, counting up in 1/100 
seconds. Hit any of the four stop but- 
tons and the display should halt (even 
though the counter is still running) 
with the exact time you pressed the 
button and the button itself nominated: 
“39.84 seconds — Stop4” 

Press any of the other buttons and a 
similar message appears — the time of 
stopping and the button identified. 


The infrared sensors 


You don’t have to worry about build- 
ing the infrared transmitter/receivers, 
as they are supplied already built and 
tested. All you have to do is plug 
them into the appropriate 4-pin socket. 

You can use one, two, three or four 
of these units, depending on your ap- 
plication. Two are supplied with the 
kit. 

The transmitter and receiver must 
be aligned with each other so that 
they operate, and the beam must be 
where it will be cut by the person or 
thing you are timing. 

Press the alignment switch on the 
Receiver Unit and adjust the angle of 
the units to get the maximum inten- 
sity on the red LED. The units are now 
aligned. Release the switch and the 
sensor is now ready to use. 


Reprogramming the PIC 


While the PIC comes pre-programm- 
ed, provision is made (via the D9 con- 
nector and the run/program switch 
JP1) to reprogram the chip at a later 
time if you manage to erase it (pretty 
difficult to do accidentally!) or if you 
are particularly clever and write your 
own code to make it do even more 
things. It’s also possible that eLab- 
tronics will also have updated soft- 
ware available (check out their web- 
site at www.labtron.com.au). 

The original eTIMER hex file is pro- 
vided on the CD supplied with the kit, 
just in case. 


LCD software 


The LCD software is an assembler, 
or “ASM” file, which will compile 
and run directly on the PICFUN2 with- 
out modification. One of the features 
of this software is that the structure 
enables the user to keep a list of mes- 
sages which can be easily called within 
the main program. Similarly, the com- 
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mand set is listed and can also be 
easily called up. 


PC interface software 


We mentioned earlier that the 
PICFUN Timer can be also used in 
conjunction with your PC. In fact, in 
this mode, its capabilities are signifi- 
cantly extended. Just some of the ap- 
plications available are as a counter, a 
timer or even a quiz game timer which 
keeps scores. 

Before you start, make sure your 
display properties setting in Windows 
is set to SMALL FONTS (otherwise the 
window may not fit the screen prop- 
erly). 

To set up the system for “Interface- 
To-PC”, run setup from the CD. Plug 
the 9-pin female-to-female cable into 
the serial (COM) port on your PC but 
not yet into the PICFUN Timer socket. 
Make a note of the COM port you are 
using. 

Also beware of using male-to-fe- 
male cables with gender changers. 
These may not always be “straight 
through” connections which this 
project requires. 

Once setup is completed go to your 
Windows Start menu, click on pro- 
gram and click on eTimer. The wel- 
come window shown should appear. 
Click on the Welcome button, select 
the COM port you are using and then 
click on OK. 

The default program which will 
load is the Quiz Game but you can 
change to the Infrared Timer or Coun- 
ter by clicking on the OPTIONS menu 
and selecting the appropriate icon. 

If the interface software is running 
properly, unplug everything from the 
PICFUN Timer (including power) and 
slide the programming switch up, to- 
wards the top of the box. Plug in the 
cable from your PC (it should still be 
connected to the PC) and then plug in 
power. 

Hold down the RESET button while 
sliding the programming switch 
DOWN towards the bottom of the unit. 
The message “PC Interface” should 
now appear on the LCD display and 
your PICFUN Timer is now ready to 
run in the Interface-To-PC mode. 

In all three modes of operation, you 
can enter the “players” names into 
your PC according to which button 
numbers they are holding. You can 
add or subtract their points, plot the 
results on a graph and even save the 
records in an Excel file. 
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The run/program switch (JP1) is mounted on the rear panel to allow you to 


reprogram or update the PIC microcontroller at any time. 
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Here’s the welcome screen (left) that you’ll see when you load the CD-ROM, 
along with the port selection screen (on the right). 


After all the player’s names have 
been entered, press the START but- 
ton. (In the Infrared Timer mode, the 
start can be made with a start sensor; 
eg, the start of a slot car race). The 
timer will start counting. 


When a player switch is pressed (or 

a race sensor triggered), the time 

counted for that player will stop while 

others will continue counting until 
their switch/sensor is closed. 

sc 


Where To Buy A Kit 


The PICFUN Timer is available from eLabtronics, 12-20 Gilles St, Adelaide, 
SA 5000. Phone (08) 8231 5966. Website www.labtron.com.au 


Prices are as follows: 


eTIMER Kit (includes PICFUN2 Kit, LCD Kit, extra parts, 


plugpack and software) 


Built & tested eTIMER with two sets of IR sensors 
Extra set of IR sensors (built & tested receiver & transmitter) 


LCD Kit (ready to plug in, with ribbon cable and software) 





$138.00 
$198.00 
$48.00 
$46.00 
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Farnell offers many more choices for business 


Every business has different needs. 
Farnell Electronics have created a 
choice of flexible, user-friendly access 
and ordering options to meet the par- 
ticular requirements of every business. 


Easy-to-use 
catalog 


The new 3- 
volume 2002 
Farnell catalog is 
straightforward 
and simple to use, 
with clear product photographs, com- 
prehensive technical information and 
at-a-glance pricing module. It is divided 
into easy-to-handle books with alpha- 
betical product categories, colour coded 
section indicators and various index- 
ing combinations, which include prices 
and order coded indexes, to promote 
easy navigation. 

To receive your free copy, call Farnell 
on 1300 361 005 


Website: www.farnell.com 


The Farnell website has the follow- 
ing new features: 

- Quick browsing and powerful 
search engines take you straight to the 
product and information you want. 

- Full product range with technical 
data and secure online ordering. 

- Regular special offers, new prod- 
ucts and the latest company news. 

- Dedicated section for designers 
with useful tips and recommendations. 





Duracell’s “Bunny Race” advertise- 
ments, aired heavily in the weeks be- 
fore Christmas, showing their pink rab- 
bit winning a race across the desert 
against three other rabbits powered 
with non-Duracell batteries has been 
ruled misleading and deceptive by Jus- 
tice Conti in the Federal Court of Aus- 
tralia. 

With claims such as “Duracell al- 
ways wins”, the advertisements were 
found to be in breach of the Trade 
Practices Act because consumers 
would understand from the advert that 
Duracell batteries were three times 
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- Online stock checking: build or- 
ders and return to them anytime, as 
well as check if a product is in stock 
before placing your order. 

- Send orders internally for authori- 
zation before submitting. 

- To speed up repeat orders, web 
order history is stored for reference. 

- Datasheets -available for instant 
download. 

- Links with manufacturers, key in- 
stitutes, official bodies and technical 
publications. 


Connect CD-ROM 


The Connect CD-ROM is Farnell’s 
offline product search solution and or- 
der processing system. Its features in- 
clude: 

- A powerful search facility with ref- 
erence to catalog page numbers. 

- Build orders, return to them 
anytime and check if a product is in 
stock before you order. 

- Use alone or with your own net- 
work and order via email or fax. 

- Receive electronic updates of new 
products when you place an order. 

- Operates as a complete stock con- 
trol and audit package if required. 

- Group together ‘kits’ with parts that 
are always ordered together and in the 
same relative quantities. 

- Import and export data to and from 
other systems. 

- Use Connect to input, search, print 
off and track information from other 


Federal Court says Duracell’s Bunny Race Ads Unfair 


longer-lasting than all other batteries — 
a claim not capable of being substanti- 
ated. 

Eveready (Energizer batteries) took 
the action against Gillette (Duracell bat- 
teries) because they believed that the 
advert was not comparing “like with 
like”. 

Duracell argued that the comparison 
was between their highest-performance 
alkaline cell and Eveready’s standard 
(ie, non-alkaline) black cell (only the 
5th most powertul cell in their range) 
and that consumers would understand 
the difference because of wording in 





suppliers. 
- Associate Farnell codes with your 
own part numbers for ease of use. 


Convenient Trade Counter 


Visit the walk-in Trade Counter at 
the Sydney Distribution Center (72 
Ferndell St, Chester Hill). Open from 
7:30am — 6:00pm (AEST), Monday — 
Friday. 

Just call ahead to pick up your order. 
Or you can order and pay at the counter 
by cash, credit card or account. Your 
order will be processed promptly and 
your goods will be picked and packed 
while you wait. Farnell are committed 
to providing exceptional service backed 
by the help and support you need. 


eProcurement 


eProcurement through a web-site, 
digital purchasing tool or customised 
eProcurement system, can dramatically 
reduce procurement costs and increase 
the speed and efficiency of purchasing 
processes in businesses of any size. 

Farnell’s flexible approach to eProc- 
urement means they can help you to 
utilise these benefits, regardless of your 
technology of choice. Farnell has im- 
mense expertise in this area and have 
been working with ‘best-of-breed’ soft- 
ware partners, to bring customers a 
wide range of eProcurement solutions 
to perfectly fit their requirements. 

Australia Call 1300 361 005 

New Zealand Call 0800 90 80 80 





frames of the ad. 

Justice Conti ruled that the advert 
was misleading for a number of rea- 
sons; not the least because no men- 
tion was made of the significant price 
disparity between the battery types. 
Consumers would have expected 
Duracell to use comparable perform- 
ing cells in the Energizer range for 
their comparison. The use of different 
grades of batteries, not disclosed to 
viewers, was misleading. 

Energizer obtained a permanent in- 
junction against the adverts being 
shown again. 
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Tektronix closes its 
Australian operation; 
appoints NewTek as 
Australian distributor 


US-based test equipment, video 
and telecommunications market 
leader Tektronix Inc has decided 
o “pull the plug” on its Austral- 
ian operation. 

However, the Tektronix name 
will not be lost with a new com- 
pany, NewTek Sales Pty Ltd, ap- 
pointed as Tektronix Australian 
distributors. 

NewTek was formed by former 
staffers of Tektronix Australia to 
promote the range ofTektronix test 

| and measurement products, con- 
tinuing the excellent acceptance 
of the strong brand of Tektronix. 

“The establishment of NewTek 
Sales Pty Ltd by former staff mem- 
bers of Tektronix Australia will 
allow a seamless transition of cus- 
tomer knowledge and follow 
through of current opportunities,” 
said Peter Roan, the founding 
Managing Director. “It is very im- 
portant from Tektronix manage- 
ment’s point of view that mini- 
mum disruption occur to valued 
customers,” said Roan. 

All Tektronix products formerly 
sold by Tektronix Australia will 
be available from the new distribu- 
tor. 

Directors of the new company 
include Alan Richards who is as- 
suming responsibility for promo- 
tion of the telecomms products 
and Des Harrison is managing the 
video products. 

Another new (associated) com- 
pany, NewTek Support Pty Ltd, 
has been formed to provide serv- 
ice and calibration for all Tek- 
tronix products, including older 
and obsolete models which 
Tektronix Australia did not cover. 

NewTek Sales and NewTek Sup- 
port will operate from premises in 
North Ryde, Sydney. 


Contact: 

NewTek Sales Pty Ltd 

33 Paul St, North Ryde NSW 2113 

Phone: (02) 9888 0100 

Fax (02) 9888 0125 

Website: www.newteksales.com 
www.newteksupport.com 
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Central Coast Field Day 


One last reminder: February 24th is the 
date for the Central Coast Amateur Radio 
Club’s annual Field Day at Wyong, NSW. 

You can view, participate in, listen to, 
buy, swap and sell all facets of amateur 
radio, CB radio, shortwave listening and 
scanning, computer communications, 
project building, vintage and historical dis- 
plays and of course, the famous flea mar- 
ket, disposals areas (truckloads of pre- 
loved equipment!) and trade/commercial 
shows. 

Throughout the day there will be semi- 
nars and workshops covering many inter- 
esting subjects. 

For more information call 02 4340 2500 
or visit Www.cCarc.org.au. 
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Quick-Mark: the answer to a labelling dilennna? 


Many readers produce their own 
PC boards but often come unstuck 
when it comes to professional-look- 
ing labels and panels. 

Now you can make your own labels 
and signs by photographic transfer, 
without messy developing chemicals. 
Quick-Mark is a range of presensitised 
imaging film and pre-coated base 
sheets. It is ideal for making front 
panels for use in prototypes or low- 
volume runs, from computer-gener- 
ated originals. 

It is exposed to UV light through 
artwork, then peeled apart giving both 
a positive and negative image. One or 
other is then laminated to a self-adhe- 
sive Quick-Mark base sheet. 

An optional over-lamination film 
can be applied for further protection 
or to change the appearance of the 
panel. This film is available in gloss, 
matte or Lexan polycarbonate finish. 

Possible colour combinations are 
extensive with seven imaging film 
colours, nine plastic base sheet col- 
ours and two aluminium base sheets, 
including gold anodised. The mate- 
rial is supplied in 305 x 508mm sheets, 
which can be cut to size before process- 
ing. 

The Quick-Mark materials are avail- 
able through Computronics Corpora- 
tion, the same people who supply the 
Kinsten do-it-yourself PC board mate- 
rials (see SILICON CHIP, March 2001 
for more information on making your 
own PC boards). 

If the Quick-Mark system works half 
as well as the Kinsten system (and we 
hope to have an article on this subject 








in the next couple of months) then the 
problem of making your own panels, 
labels and signs has been well and 
truly solved. Stay tuned for further 
details! 


Contact: 

Computronics Corporation Ltd 
Locked Bag 20, 

Bentley Business Centre WA 6983 
Ph: 08 9470 1177 Fax: 08 9470 2844 
Website: www.computronics.com.au 


Data Logging E 
& PC Interfaces 


FAST! 


(See this months issue) Only + $8 del. 
EXTRA: PIC Assembler, $7 Bis 
Trial Icon Software & 4 Part Course on CD 

Major Credit Cards Accepted 


eLABTRONICS 


12-20 Gilles Street, Adelaide, SA 5000 
TEL:08-8231 5966 FAX: 08-8231 5266 
le A 
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Knock knock... 
I know who’s there! 





Ce) 


With this Video Intercom System 
from Jaycar Electronics you can see 
who’s at the door or even the front 
gate before you let them in! 

The system consists of a small ex- 
ternal unit which houses a black & 
white CCD camera, speaker & micro- 
phone. It also has built-in infrared 
illumination to let you see visitors at 
night. 

The internal unit houses the 4-inch 
monitor, handset and control buttons. 
The intercom doubles as a doorbell. 
When a visitor presses the button the 
bell sounds and the monitor switches 
on. You can then talk to the caller and 
can even unlock the door remotely 
with the optional electric door strike. 
The system includes a 10 metre long 
interconnecting cable and plugpack 
power supply. 

With a recommended retail price of 
$269, the Cat QC-3412 Video Inter- 
com System is available at all Jaycar 
Electronics stores and through their 
mail order and on-line ordering serv- 
ices. 


Silverwater Rd, Silverwater NSW 2128 


one: (02) 9741 8555 
02) 9741 8500 
lebsite: www. .jaycar.com.au 





New 1mm thick inductors: “ 


Coilcraft has 
introduced a 
range of “Power 
Wafer” induc- 
tors which are 
claimed to have 
the world’s low- 
est profile: just 
1mm thick and 
a footprint of 6.6 
x 5.5mm. 

They are said to be ideal for size- 
critical applications such as PC 
cards, PDAs, notebook computers, 
mobile phones and other handheld 
products. 

There are 16 models in the series, 


Nilsen’s “SETEPRO™ 
UPS 


applications, Nilsen | 
Technologies has a 
range of true voltage and 
frequency-independent 
Uninterruptible Power 
Supplies ranging from 
10 - 40kVA. 

Rated at unity power 
factor and with redundant parallel ar- 
chitecture, the SITEPRO is said to de- 
liver more active power than any other 
UPS on the market and to be the most 
cost efficient and reliable UPS avail- 
able. 

The SITEPRO units measure 680 x 
800 x 1450mm and, with standard 
batteries, weigh between 380 and 
750kg, depending on the model. 


Contact: 

Nilsen Technologies 

Phone: 1800 623 350 

Fax: 1800 067 263 
Website: www.nilsen.com.au 








Motorcycle Alarm kits now available 


We have been advised by Mick 
Gergos, the author of the Motorcycle 
Alarm (SILICON CHIP January 2002) 
that he now has kits for this project 
available. 

The kit includes the pre-pro- 
grammed microprocessor, PC board 
and a quality non-position sensitive 
shock sensor. It does not include the 
siren as this is dependent on the type 
of ’bike and room available for mount- 
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ing. Price of the kit is $49.50(inc GST) 
plus $5.00 P&P. 


Contact: 
Mick Gergos 
13 Bunya St, 


Bushland Beach, Qld 4818 
email: micwen@tpg com.au 





world’s thinnest” 


with inductance rang- 
ing from 1pH to 
330uH and current 
ratings up to 3.6A 
rms. 

Designers can ob- 
tain an evaluation kit 
containing all 16 val- 
ues via the company’s 
website. 





Want a battery? 
Here’s great value! 





We spotted this in our local DSE 
store just before Christmas and thought 
at the time, “What a great idea!” 

It’s a re-usable plastic storage case 
(a la a tool box) which contains a 
useful range of alkaline batteries — 12 
x AA, 8x AAA,6xCand4xD size. 
You'll never run out of batteries again! 

The batteries are DSE’s own 
“Digitor” brand, suitable for a wide 
range of high-drain electronic equip- 
ment. They contain no added mer- 
cury. 

Purchased separately, the price of 
the batteries alone would be sure to 
exceed the $39.47 price tag — and you 
get the case/toolbox thrown in. 

The Digitor Alkaline Battery Pack 
is available from all Dick Smith Elec- 
tronics stores, DSE PowerHouse stores, 
via mail order or through the DSE 
website. 
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You wouldn't read about it... 


The things we do: tall tales — but true! 


Then there was the reader who called about a 
project he was building. During the conversation he 
revealed he was deaf in one ear - ever since he lost 
his $2500 hearing aid. 

“Lost”, we asked? 

“Yeah, well a few weeks ago I’d had a couple too 
many so decided to go to bed early. I took me hearing 
aid out and placed it on the bedside table. Then I 
remembered I’d forgotten to take me pills — big buggers, 
they are too. Except this night I recall thinking they 
were a bit bigger than I remembered. Mebbe two were 
stuck together. I put it down to the grog, except I was 
darned if Icould find me hearing aid next morning...” 


And what about this one (it’s not original - it came 
off a newsgroup — but we’ve just gotta tell it!): the 
bloke who decided to upgrade his computer CPU - a 
Celeron (socket 370) to an Athlon XP1900. 

Just in case you didn’t know, the Athlon has more 
pins than a Celeron: a lot more. 

Try as he might, this poor guy couldn't get the new 
chip to fit the Socket 370. And that was even after 
trying to bash it into submission. Literally bash it! 

So what did our resourceful chap do? Simple: he 
just carefully cut off all those “excess” pins which 
wouldn’t fit into the socket holes. Ahh, now it fitted. 

No, the chip was not covered by warranty... 

















Would you believe 50W 
g output from a 12V supply? 
It’s easy to build, too... 


ith 
a 


Need s some light? Nifty, bright | a 
little lamp plugs into your be 
computer’s USB port. Simple! & 


Specifically tended for — theatre and sirnilat allie 
tions: now you can have full remote control of all channels. 


Most mateie amps spviheivas a “ohana? ide But many 
people still want to play those old records . 


* These projects are currently planned for March Siicon Cur, 
due on sale 27/02/02. Issue content may vary by press time. 





www.siliconchip.com.au 


S A HAGEMEYER COMPANY 





your on-line e 


provider 


Part#: MA880 
atterned nose grip 
ong cutter blades 
used chain grip 
jut turning hexagonal 


Part#: 620757 

Safety insulated 

Environmentally friendly cardboard box with 
plastic tray for storage 

AC1OO0V conforming with 

DIN EN 60900, IEC standards 


Individually tested in water to 10000V 
Cold impact testing at -40°C 


#: WICPTD 
cost soldering statio 


ture rec 


"TEMPERATURE CONTROL SOLDERING STATION 








FEBRUARY 2002 75 














Want to boot a PC without a keyboard but it 
refuses unless the keyboard is connected? 
You can usually overcome this problem by 
altering a BIOS setting but not all BIOSes let 
you do that. Here’s a simple low-cost way to 
“fake” the keyboard and make the PC boot. 


By GREG SWAIN 


here are many situations where 

it’s convenient to have a PCrun- 

ning without a keyboard or 
monitor connected. For example, you 
might have a network PC that func- 
tions as a dedicated Internet gateway 
or as a file and printer server. Or per- 
haps you have an old PC that controls 
a watering system or security lights 
around your home. 

In those cases, you usually leave 
the PC running continuously — per- 
haps stacked on a shelf or tucked out 
of sight in a cupboard or in the garage. 


S| 
This keyboard incorporates the key contacts, scanning matrix and control 


And because the machine isn’t being 
accessed, you don’t want a keyboard 
or monitor hogging valuable space. 

Nearly all PCs will boot without a 
monitor but will “hang” if there’s no 
keyboard. Fortunately, that’s usually 
easy to fix — just go to the main menu 
in the BIOS setup and change the 
“Halt On [All Errors]” setting to “Halt 
On [No Errors]”. 

That way, when the machine starts 
to boot, it will ignore any errors that 
are detected during the boot process, 
such as a missing keyboard. 





circuitry all on one large PC board. In this case, it’s just a matter of cutting out 
the control circuitry (inside the dotted yellow line) and discarding the rest. 
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The BIOS is usually accessed by 
pressing the “Delete” key when 
prompted, just after the computer has 
completed its POST (Power-On Self 
Test) routine. In some cases, however, 
you have to press the F1 key or some 
other key to access the BIOS, although 
this is usually confined to older ma- 
chines. 


No BIOS setting 


OK, that’s the easy way of doing it. 
But what if no “Halt On” setting is 
included in the system BIOS, as in 
some older (and not so old) machines? 
In that case, the only way around the 
problem — short of hanging a real key- 
board out the back —- is to use a 
“dummy” keyboard. 

It’s quite simple really — just obtain 
a defunct keyboard, “rat” the elec- 
tronic circuit board from it, whack it 
in a small case complete with the ca- 
ble, plug it into the PC and Bob’s your 
aunt. The bulky keyboard that you 
were hoarding “just in case it came in 
handy” can then be chucked in the 
bin (where it really belongs). 

As long as the PC “sees” the rel- 
evant return codes from the keyboard 
circuitry, it will think that a real key- 
board has been connected and will 
boot up. 

Of course, this assumes that the cir- 
cuitry itself is OK. Fortunately, this is 
almost always the case — it’s the key 
contacts that usually fail. Either that, 
or the keyboard becomes so grotty and 
full of muck that it’s replaced rather 
than cleaned. 

By the way, the “dummy” keyboard 
idea isn’t ours. We originally saw it 
posted on the local aus.electronics 
newsgroup by Franc Zabkar and 
pinched it — with Franc’s blessing. 


Removing the PC board 


Usually, the circuit board is quite 
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This keyboard has the control circuitry on 
a separate small PC board and it’s easily 


removed by undoing two screws. 


compact (it’s invariably based on a 
single chip) and it has an edge con- 
nector for a key matrix membrane. 
You don’t need any of the keys, so it’s 
just a matter of removing the key- 
board back, undoing a couple of screws 
to remove the circuit board and un- 
plugging the key matrix membrane. 
The NUM Lock, Caps Lock and Scroll 
Lock indicator LEDs can also be re- 
moved. 

You should be left with the circuit 
board itself plus the cord that’s con- 
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. the edge connectors on the 


gunuee 


removed, the key matrix _ 
membrane is unplugged 





_ board. ‘ 


After removing the PC board, it was 
necessary to reattach the cable braid 
(which provides shielding) to the earth 
track using a 6BA machine screw, 
washer and nut (shown arrowed). 


nects it to the PC. This can then be 
housed in a small plastic case, fitted 
into a plastic tube or, if it’s small 
enough, encapsulated in some heat- 
shrink tubing. 

Any excess cord can either be 
stuffed into the case with the circuit 
board or neatly coiled up and secured 
with tape or cable ties. 


The board’s too big 


Instead of a key-contact membrane, 
many early keyboards were based on 
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Get this FREE!" 


*Australia only. Offer valid only while 
stocks last. 
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THAT’S RIGHT — buy a 1- or 2-year 
subscription to SILICON CHIP maga- 
zine and we'll mail you a free copy 
of “Computer Omnibus”. Includes 
articles on troubleshooting your PC, 
installing and setting up computer 
networks, hard disk drive upgrades, 
clean installing Windows 98, CPU 
upgrades, a basic introduction to 
Linux plus much more. 


Subscribe now by using the handy 
order form in this issue or call (02) 
9979 3644, 8.30-5.30 Mon-Fri with 
your credit card details. 


Just fill in & mail the handy order 
form in this issue; or fax (02) 9979 
6503; or ring (02) 9979 5644 & quote 
your credit card number. 
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The board was too long to fit into the case we wanted to use, so we cut it in half using a 
hacksaw (cunning, what?). The two sections were then joined using rainbow cable. Note 
that we only needed a 4-way cable for this — the tracks running off to the edge connectors 


for the key matrix aren’t required, so they don’t need to be joined. 


one large PC board which included all 
the circuitry plus the key contacts and 
scanning matrix — see photo. In this 
case, it’s simply a matter of using a 
hacksaw to cut away the wanted sec- 
tion containing just the electronics. 
It’s really just a matter of using your 
commonsense as to what you keep. 
Obviously, you need to keep the chip 
plus all the circuitry (including the 
supply tracks) between it and the cord. 
You don’t need anything that runs off 
to the keys or to the indicator LEDs. If 
an AT/XT switch is present, leave it in 
place and switch it to the AT position. 


Practising what’s preached 


To demonstrate how easy it all is, 
we ratted an old AT/XT keyboard. Its 
circuit board proved a bit too long for 
the small case that we wanted to use 
so we cut it in half using a hacksaw 
and then joined the two halves using 
some rainbow cable. 

This allowed the two halves to be 





The thin section of board was insulated using heatshrink 
tubing and “folded” back over the main section. The cord 
exits through a slot cut into one-end of the case. 
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(REAR OF PLUG) 


a monitor. 





folded over and squashed into the case, 
with some heatshrink tubing over one 
section to prevent shorts. A slot cut 
into one of the case ends provided the 
exit for the cord which was neatly 
coiled up and secured with a few ca- 
ble ties. 


What about a monitor? 
It’s only rare that not having a moni- 


tor causes boot problems but some old 
VGA video cards (eg, Trident) can be 


Fig.1: three 75Q 
resistors wired to 
the back of a DB15 
VGA plug is the 
cure if the PC 
won’t boot without 


At 120 x 60 x 28mm, the dummy keyboard is a lot smaller 
than the real thing. It can be affixed to the back of the PC 
(eg, using Velcro) or perhaps even hidden inside the PC. 


= VGA Pin Connections 
Connection 





Green/Mono 









R-Gnd 
G-Gnd 
B-Gnd 


Gnd (Colour) 
RS BES 


Pale ee Gere 


fussy. Franc Zabkar’s suggestion here 
is to connect three 75Q resistors be- 
tween each of the RGB outputs and 
their respective grounds. 

The above table shows the pinouts 
for the VGA connector, while Fig.1 
shows how the three resistors are 
wired across the back of the plug. You 
can pick up a DB15 VGA plug (plus 
plastic shell) from an electronics sup- 
plier for a few dollars or scrounge one 
for “nix” from a defunct monitor. SC 



























www.siliconchip.com.au 




























ROBOT BUILDERS BARGAIN 


\SSE Complete assembly from a model car differential / 
gearbox and a 380 motor (Nom. 7.2V). The overall width is 
approx. 24cm. Good quality brand new unit as used in some 
Tandy electric cars. We have a good quantity in stock for a small 
fraction of their retail price - $11 each. Add $2 for units with wheels. 


In the early part of this year we will be an 
moving our warehouse to a new location. 







Type supplied 
may differ 
eth ede . ants ' , “*¥*<"* from the 
Sun. 24th FEB at Wyong racecourse near the station. one shown. 
NEW) 40X2 Hyundai LCD's 
hese 40°2 LCD module are new and manufactured 
by Hyundai. Standard Hitachi chipset. No backlight. 
PCB size is 180mm x 35mm Check the following 
ebsite for more information:™"" 
ttp://www.allamerican.com/direct/results.asp?SH 
OW=50&MFG=_HYNL, .$25 each (limited quantity) 






































ta 14 ED IR ILLUMINATOR KIT: 
(NEW) 20X2 LCD BACKLIT DISPLAY: For Night Viewers or OCD Cameras a 
Optrex #DMC2059, (data is available for similar 20 x USing 140 of our 880nm / 40° IR leds 
2 displays). 6mm x 8mm characters, 122mm wide x Which have 35mW output. These leds 
30mm high. PCB dimensions 151mm wide x 56mm have a forward voltage drop of 1.65V 
high. Uses standard Hitachi chipset (HD44780) with & @ water clear lens. The kit uses an 


LED back-light (DL8) $11 each or 3for $2 pape bakkie Naleltu mga. 
—— . or can be controlled by an alarm system 


Kit includes PCB and all on-board comp- 
onents. The case is not supplied. Operate: 
from 12V DC and consumes approximately 1.4A. KIT WITH 35 
LEDS: (K138) $25 - KIT PRICE WITH 140 LEDS: (K138C) $67 


BOSTON ACOUSTICS 










~uaca » @OACS 
unt gtEccme 


Relays by APTech in Japan. AC Outputis 24-280 AS RE 
VAC, with 5 VDC Logic. Check for more i‘ . 
information at:.. http:/Awww.opto22.com/Ordering/ 
ProductDrillDown.asp?IK=182\ $8each 
Bg - r ] Thy 

sEhs bh 


\7W UY isis Yb 





LAA TT BPA _ WIG 
SD) [cs Vo YW BX 
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~ _— J nemo MPUTER SPEAKERS 
We have a limited quantity of these Cambridge SoundWorks 
GCS300 Computer Speakers. These are Brand New in original 
packaging that includes two speakers with power supply, cables, 
and manual. a . 

' Response: 90 - 20kHz... 





395nM UV LED's... 





200mCD $4.70 : - * Amplifier Gain: 12dB @ 
' ; 1KHz volume max... 
Blue LED's : Output Power: 92 dB SPL at. 
3.5CD $3.50 e 3 5m listening position... 
White LED's | Power (each satellite): 
2 Watt... 
6CD $2.50 } Input Impedance: ¢ f 
10CD $4 | 10K ohms... Sinem» 
45CD $6 Controls: On/off/master volume on right speaker... 
Weight: 1.5Kg per speaker set including adapter... 
I Dimension:153X101X114mm..(GCS300): $22 - limited quantity. 
3mW $18 
6mW $36 We have more used test 
10mWw $90 ' 
i to make way for the next lot. But 


CLOCK/ CALENDAR KIT: | 
This kit is a 12 hour clock can also be used as a 
timer. Features include large (13mm) Green LED 
display, AM-PM LED, Date, Month, 24 hour Alarm, 
59 minute sleep timer & Back- up battery. Kit is 
crystal controlled to 50Hz (20ms) so it can also be JuUSt send us a blank E-Ma 
used for CRO calibration & inverters. Canswitchan barg icorner-subs 
external load during the alari 
or timer (0.5A load direct! 
or 10A with an additional 
mosfet). Alarm piezg 
speaker provided 
Operates from 
12V DC. PCB & 
allon-board 
components kit. 
(K136) $15 


you may have already missed it. 
The only way to make sure you 
don’tis to subscribe to our bargain|p arr; 
corner & receive advanced notice 

il to.... 
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/printer is a rugged Point of Sale Printer with a serial 


£4 platforms, not confined to 


«. The 32pin surface mount 


 thathas 0.1" pin spacing 


This kit can be configured to measure 12V or 24V 
batteries. Features include low voltage cut-out & an 
C e audible alarm before cut-out. This monitor is designe 
m to use minimal power & has a battery saving 12 led 
bar-graph indicator. This kit can be used to monitor ; 
power & battery levels in a car, boat, caravan or home.® 
=} Kit includes PCB, all on-board components & a paper 
== label. The plastic case is not supplied. PUBLISHED: E. 
Magazine February 2000. KIT PRICE: (K141) $32 


texktronix A1205 Protocol Analyse 


This Portable unit (7KK121PM11) is in excellent! 
condition and it looks like it has never been used 
before. This Protocol Tester comes with basic} 
software (which include Microsoft WindowsNT) fo 

monitoring application, unlimited license fo 

monitoring links, Celeron CPU, user manual and 
bunch of cables. Complete with VGA-compatible 
colour screen, keyboard and disk drive. Interfaces 
include SCSI, Ethemet for 10Base-2 and 10Base-T, 
two serial ports and one parallel port. It also has an 
E1/DS1 Interface Board PRIME for Narrowband) 
Interfaces. This Protocol Analysers provide 
powerful monitoring tools for your signalling 
network. Dimension: 370mm 290mm 200mm. 
Weight: 20kg (with the case). Check the following 
website for more information: 
http:/www.tektronix.com. $ 12200 (1 only) 





These Printers are in excellent condition and are 
made in Japan. They come with basic software, a 
Brand New Paper roll and a Ribbon. The Citizen 





interface. It is capable of being used on a wide 
variety of hardware 


a standard PC. This opens 
up arange of other uses, 
such as capturing call 
details on a PABX, logg- 
ing data from a Weather 
Station or recording the 
performance ofa Solar 
Water Heater. Any 
equipment with a 
standard RS232 port 

is capable of utilising this 
printer. $99 








(NEW) HYUNDAI FLASH MEMORY IC; 
Organized as 512K x8 bits. 






HY29F040 IC has been 
assembled on a larger PCB 


(32 pins in total): (GMEM1) 
$6 each 

(NEW) UPS12-310 High Rate Series Batteries: 
These are Valve Regulated Lead Acid Batteries for 
UPS Standby Power Applications. These are around 
2 years old but in very good condition. 12V (6 
Cells/unit), Capacity is 88AH @ 20 hr rate and 330 
watts/cell @ 15 min. rate. (Some 100AH available 
POA). These batteries features Flame-arresting one- 
way pressure-relief vent , thermally shielded case-to- 
cover bond to eliminate leakage, multicell design for 











170mm 210mm. * 
Weight 30 kg. Check for 
more information at: 
http:/Awww.powerfactorine 
com/Batteries/johnson 
control.htm. $99 

(limited quantity) 










SOLAR REGULATOR KIT: (Intelligent Charger). CLEARANCE!! 
Designed to efficiently charge 12 - 24V up to 16A, batteries 
can also be used in with existing simple car battery chargers (such as the 
equipment. we need to clear some common Arlec 4A chargers) to prevent overcharging. Simply turns off the 
charging current when the battery float voltage is exceeded, turns on when 
the battery voltage drops a preset amount below the float voltage. Easily 
modified for higher currents. Has negligible standby current. PCB: 149 x 
66mm. PUBLISHED: 


from solar panels, 


EA Nov/Dec94.(K009) $20 


"CM KIT- 










Just watch this space or check our web site for more details 
02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
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Designed for rural communities, the Diason 
P.P.32/6 employed six valves and ran off 32V DC. 
It was a good performer with some interesting 
design features. 


Many will not know the Diason 
brand, as Diason Radio was a small 
family company and was not a major 
player in the 1950s domestic market- 
place. They produced a couple of port- 
able receivers, one exclusively bat- 
tery operated and another a battery/ 
AC model in 1950. In addition, they 
produced three DC-powered receivers 
— the 32/6, 50/6 and 110/6 — in the 
same year. 
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The 32/6 and 50/6 were virtually 
identical except for the way the heat- 
ers were wired in these 32V and 50V 
DC receivers. The 110V (model 110/6) 
receiver used the same heater wiring 
circuitry as the 50/6 but employed 
12V heater series valves instead of the 
6V series. For example, a 12SK7 was 
used in lieu of a 6SK7, while the au- 
dio output valve was a 50L6 instead of 
a 25L6. The high tension (HT) to the 





plates and screens came directly from 
the supply voltage, as was common 
with some Astor 32V receivers. 

Just how well these near identical 
receivers worked would be interest- 
ing to know. The gain of each stage 
with 32V HT would not be very high, 
so even with a radio frequency (RF) 
stage and two intermediate frequency 
(IF) stages, the set would have been 
quite stable despite the minimal use 
of decoupling throughout the set. 

With higher voltages, the gain 
would have increased and I suspect 
that the higher voltage sets could be 
quite unstable. Additionally, the bias 
on the 25L6 (50L6 in 110V set) was 
only -1.5V, as supplied by a dry cell. 
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Fig.1: the Diason PP. 32/6 is a 6-valve receiver that runs off 32V DC. The SAS SE A 8 
first stage of the 6SL7 operates as an audio amplifier, while the second sa. 


stage functions as a phase splitter. This in turn feeds two 35L6 valves nuee 


— |+ 
operating as a push-pull audio output stage. 32v. DC. 
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DIASON PP. 32/6 








On 32V, this would have been quite 
adequate but with 110V on the plate 
and screen of the 50L6, the bias should 
have been -7.5V. 

In the standard format that is shown 
in the Australian Official Radio Serv- 
ice Manual (AORSM) Volume 9 for 
1950, I believe the higher voltage sets 
would have been absolute disasters. 
For this reason, I suspect that either 
no 50V or 110V sets were produced or 
if they were, the circuit was altered to 
overcome the problems of the higher 
voltage supply. 


A worthy successor 


The successor to the 32/6 (50/6 and 
110/6) receiver was the interesting 32V 
DC-operated P.P.32/6 model of 1953. 
This set overcame the very real faults 
that were evident in the previous mod- 
els. Some time ago, I had an opportu- 
nity to examine one of these later sets, 
which belonged to Ralph Robertson, a 
fellow member of the Vintage Radio 
Club in northeast Victoria. 

It is noticeably better in design than 
the earlier models and there is no sign 
of instability —just good performance. 
It uses a 6SK7 RF stage, a 6A8G con- 
verter and a 6AR7 IF amplifier and 
detector. This then drives a 6SL7 au- 
dio amplifier and phase splitter, which 
in turn feeds two 35L6 valves operat- 
ing as a push-pull audio output stage. 

This general circuit layout is inher- 
ently quite stable with a low HT sup- 
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Si ain 


The chassis is easily removed from the cabinet for service, although the 





Soe 


loudspeaker also has to be removed since its leads are too short. 


ply, as the gain of each individual 
stage is relatively low. There is some 
gain at RF frequencies, some at the 
converter and some at the IF frequency. 
However, the receiver does not have a 
lot of gain within any one frequency 
range, although the total gain through- 
out the receiver when the gain of all 
stages is totalled up is quite signifi- 
cant. 

The low-level audio stages have 





quite reasonable gain and feed the 
push-pull 35L6 valves. A single class- 
A 35L6 would be struggling to pro- 
vide enough audio output to satisfy 
listeners, since the output would only 
be in the order of 100-150mW. With 
two push-pull valves, the audio out- 
put is more than doubled. 

Radio Corporation’s Astor receivers 
also used two 25L6 valves (similar to 
the 35L6) operating in push-pull in 
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This under-chassis view shows just how few components there are. This made 


a 


for a reliable set that’s very easy to work on. 


the audio output stages of their 32V 
HT receivers. 


Restoring the PP 32/6 


When Ralph obtained his radio, it 
was in rather a sorry state. The 6A8G 
and 6SL7 valves were missing and the 
loudspeaker had been damaged when 
someone had carelessly put the chas- 
sis back in the cabinet, putting the 
volume control spindle through the 
cone in the process. Admittedly, the 
set’s physical layout is at fault in al- 
lowing this to occur. 

The loudspeaker is attached to the 
cabinet and its leads are too short to 
allow the chassis to be withdrawn 
easily. Additionally, it is not practical 
to work on the set with the speaker in 
the cabinet. The leads can be extended 
or the speaker removed from the set to 
allow service as shown in the accom- 
panying photograph (extending the 
leads is my preference). 

After removing the chassis, both it 
and the inside of the cabinet were 
cleaned. Fortunately, this was not a 
particularly difficult job as there had 
been no rodents as house guests. 

Inspection of the underside of the 
chassis didn’t reveal any paper ca- 
pacitors sufficiently leaky to warrant 
replacement. They must have been a 
good batch - either that or the low HT 
doesn’t stress the capacitors as much 
as in a set with higher HT voltages. 
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And of course, there would not be 
much heat generated under the chas- 
sis. 

Even so, I would still replace the 
most critical capacitors, these being 
C9 and C13 in this set. 

The twin power lead was fitted with 
a 2-pin polarised plug. It’s interesting 
to note that many DC sets were fitted 
initially with the normal 3-pin mains 
plug and, as a result, many 32V sets 
have been plugged into the 240V AC 
mains with disastrous results. People 
forget that voltages other than 240V 
AC were often used in earlier times. 

Typically, the owners of secondhand 
shops, eager to see if the sets work, 
plug them into the 240V AC. Hope- 
fully, a fuse blows and no further dam- 
age is done. 

No other components proved de- 
fective in Ralph’s set so it was time to 
give it a test run. It was connected toa 
32V DC supply but it soon became 
evident that the set was not well. 
Checking revealed that one 35L6 had 
no emission and a replacement soon 
had the audio section up and running. 

The voltages around the receiver 
were then checked and found to be in 
order. So what voltages do you expect 
in aradio with a 32V HT supply? The 
plates and screens of all valves other 
than the 6SL7 should be 32V; the cath- 
odes of the 6SK7 and 6A8G should be 
about 1V; and the cathodes of the 35L6 





eS iava sae As Sater Re tit a s] 
valves should be around 1.5V with 
respect to chassis. Pin 2 of the 6SL7 
should be around 15-20V, pin 6 about 
8V and pin 5 approximately 24V. There 
are no high voltages here! 


Aligning the receiver 


The alignment procedure for this 
type of set is quite straightforward. 
First, the IF is aligned with a signal 
from a generator on 455kHz. A digital 
multimeter (DMM) set to the 20V DC 
range and connected across the vol- 
ume control or C9 will read higher 
voltages as the IF alignment is peaked. 
The oscillator, RF and aerial coil cores 
are adjusted for peak output at around 
600kHz and the trimmers (not shown 
on the circuit diagram) are adjusted at 
around 1450 kHz or, in each case, ona 
known station near to these frequen- 
cies. Stations 3RN (3AR) on 621kHz 
and 2QN on 1521kHz can be used 
where | live. 

One problem with the alignment is 
that the dial scale remains in the cabi- 
net when the chassis is removed. In 
cases like that, I tend to close the gang 
and adjust the oscillator so that the 
receiver will tune 530kHz and then 
adjust it at the other end of the dial so 
that it will tune to 1620kHz. The dial 
scale itself will give you some idea of 
what the tuning range actually is. 

To get the oscillator tracking accu- 
rately across the band, it will be nec- 
essary to put the chassis in and take it 
out of the cabinet a few times while 
doing the adjustments — a tedious job. 
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There’s plenty of room for the chassis inside the cabinet. In this case, the twin 
power lead was fitted with a 2-pin polarised plug but many early DC sets were 
initially fitted with a 3-pin mains plug. As a result, many 32V sets have been 
plugged into the 240V AC mains with disastrous results. 


The aerial and RF circuits can be ad- 
justed out of the cabinet as their ad- 
justments do not affect the accuracy 
of the oscillator tuning. 

By the way, the latter job is made 
more difficult because the dial pointer 
is about 15mm behind the dial scale 
so there can be considerable parallax 
error. 

Having completed the restoration, 
the set proved to be quite a good per- 
former and is well-suited for use in 


country areas, away from broadcast 
stations. 


Shortcomings and features 


The set is designed to have the nega- 
tive side of the 32V supply attached to 
the chassis. However, the fuse is in 
the negative line so, under some cir- 
cumstances, the fuse could blow and 
the set would still be supplied via the 
set’s earth system (assuming that one 
side of the 32V supply was earthed). It 
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would have been a better idea to have 
placed the fuse in the positive line. 

Having said that, one interesting 
feature is the use of C1. This capacitor 
would prevent “burn out” of the aerial 
coil if the antenna fell across the live 
+32V line from the lighting plant (most 
32V supplies on farms used bare over- 
head cables). 

It is odd that incorrect component 
values are often used in receivers. The 
series dropping resistor for the dial 
lamps (R15) is 100Q but for use on 
32V, this should be 127Q, otherwise 
the dials lamps will each have more 
than 6.3V across them. What’s more, a 
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32V set of batteries on charge can reach 

Photo _— Astor Model JN 40V, so even 127Q is too low . In fact, 

R15 should be around 180Q. And al- 

34 i : , though a 20W resistor is used, a 10W 

unit would be quite adequate for the 
job. 

Conversely, R16 should be lower at 
around 23Q for use off 32V. However, 
most better quality 32V sets used a 3- 
position power switch instead of the 
2-position switch used in this set. The 
first position was “off, while the sec- 
ond position was “charge”. In the lat- 
ter case, a resistor was switched in 
series with the supply to drop the 
voltage to the valve filaments to around 
32V when the batteries were on charge. 
However, with the set connected to a 
set of charging batteries it doesn’t 
matter if the valve plates and screens 
do get 40V — they'll just perform more 

effectively. 

Manufactured by Radio Corporation (Melbourne) in 1948, the Astor Model The third position of the power 
JN is a 6-valve dual-wave superhet housed in a substantial Bakelite switch was “on”, where the 32V was 
cabinet and fitted with an 8-inch (200mm) loudspeaker. The combination connected directly to the valves. 

of the large loudspeaker and an effective loudness compensation circuit 
around the volume control resulted in good audio performance, for which sl . 
Astor sets were renowned. The set was fitted with the following valves: ache es os 2 - pe ar 8 Bt. 
6U7-G RF amplifier; 6J8-G frequency changer; 6U7-G IF amplifier; 6B6-G ne ee 
first audio/detector/AVC rectifier; 6V6-G output; and 5Y3-F rectifier. (Photo inside the IF transformers are not 


and information courtesy of Historical Radio Society of Australia). shown either and neither are the ad- 
justment cores for the IF transformers 


or the front-end coils. 

Another oddity is that the circuit 
shows the set as having one 35L6 valve 
in the output and one 35LG. The latter 
is simply a drafting error —the valve is 
in reality a 35L6. The valves probably 
all had the suffix GT. 

At this stage, the cabinet has not 
been restored although it has been 
cleaned. The cabinet itself is quite 
light, being made of relatively thin 
veneered plywood. 


There are no trimmer capacitors 


Summary 


The set is a good performer and was 
quite suitable for use by the farming 
community. However, I suspect that it 


TROME GHD YORTAGE BH -C.R-T. DEFLECTION 





Gmc FOCUS WOrTAGE WOUTAGE q would have been prone to picking up 

~~ commutator whine from the 32V light- 

& a} : oe ing plant when it was charging batter- 

e@ 6... TRIODE as CATHODE-RAY TUBE ’ ies or, for that matter, from any small 
eh Te DISPLAY UNIT TYPE AB4702 poiee motor attached to the 32V supply. 


That’s because there is absolutely no 
filtering of the 32V rail before it is 
applied to the valve plates and screens, 
other than for the 6SL7. 

However, the set works well when 


AWA TEACHING AID powered from a 32V DC filtered power 





Made by AWA during the 1960s, this device was designed to teach radio supply (eg, as described on p88 of the 
technology students how valves worked. The valve envelopes were large so that January 2001 issue). If you like col- 
students could easily see the various parts that made up the two valves (one a lecting 32V sets, this one deserves a 
triode, the other a CRT) on top of the chassis. place in your collection. sc 
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How many times have you wanted to access a company’s website but cannot remember their site name? 


Here’s an exciting new concept from Siuicon Cup: you can access any of these organisations instantly by going to 
the S1nicon Curr website (www.siliconchip.com.au), clicking on WebLINK and then on the website graphic of the 
company you’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of Sizicow Curp’s WeBLINK. For one low rate you receive a printed entry 
each month on the Siticow Cxu1p WeBLINE page with your home page graphic, company name, phone, fax and site 
details plus up to 50 words of description- and this is repeated on the WeBLINK page on the Siticow Cup website 
with the link of your choice active. Get those extra hits on your site from the right people in the electronics industry 
—t he people who make decisions to buy your products. Call David Polkinghorne today on (02) 9979 5644 


VAF Research offers Speakers for the 
Audiophile Purist or Home Theatre Extremist. 
Home Entertainment Equipment and 
Accessories. They have ready-to-assemble 
loudspeaker kits along with quality drivers 
from the world's leading suppliers. 


VAF Research Pty Ltd 
Tel: 1800 818 882 Fax: (08) 8363 9997 
WebLINK: www.vaf.com.au 


A 100% Australian owned company supplying 
frequency control products to the highest 
international standards: filters, DiL’s, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www.hy-q.com.au 


MEASURE RF VOLTAGES 
IN CIRCUIT 


© 100kHz - 750MHz @ 10mV sens. (usable to 1.5 


© Up to 70V RMS (100Vpk) 
@ Use with any standard DMM 
@ High tensile tip 


a 


www.siliconchip.com.au 


in Australia 
RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
moral ‘ain Fax: lag 9444 7750 





JED designs and manufactures a range of 
single board computers (based on Wilke Tiger 
and Atmel AVR), as well as LCD displays and 
analog and digital I/O for PCs and controllers. 
JED also makes a PC PROM programmer and 
RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.jedmicro.com.au 


a) 


Microzed< o 
Computers 
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Looking for GENUINE Stamp products from 
Parallax . . . or Scott Edwards Electronics, 
microEngineering Labs & others? 

Easy to learn, easy to use, sophisticated CPU 
based controllers & peripherals. See our 
website for new range of ATOM products! 


MicroZed Computers 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: www.microzed.com.au 


Composite versions available. 
Professional quality. 


Check our NEW website for latest prices and Ce) NTH LY SPECIALS 


Five identical Video and Stereo outputs 
plus h/phone & monitor out. S-Video & 


www.questronix.com.au 


We stock varieties of hard to find selectors, cables 
and adaptors, and as well home theatre all at 
competitive prices. We believe lines between 
computer, networking, home theatre and video 
editing are becoming blurred these days. Please 
call us if you need any help in this aspect. 


ALLTAC INTERNATIONAL px 


Tel : (02) 9411 3088 Fax : (02) 9412 1855 
WebLINK: www.alltac.com.au 


Based in Perth, WA, RobotOz carries an 
extensive range of Robots and Robotic 
Products from the world’s leading suppliers. 
Update: HOT NEWS!! NEW RANGE of Lynx- 
motion Robot Kits - Laser Cut Acrylic and 
Fluoro Colours!! Have a look! 


Robot0z 
Tel:(08) 9370 3456 Fax: (08) 9370 2323 
WebLINK: www.robotoz.com.au 
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Distribution 
Amp lifier 


For broadcast, audiovisual and film industries. 
Wide bandwidth, high output and 
unconditional stability with hum-cancelling 
circuitry, front-panel video gain and cable eq 
adjustments. 240V AC, 120V AC or 24V DC. 
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A828. mee Rane Me. AER a 
When it comes to purchasing quality 
products over the Web, you can count on 
the Wiltronics team to provide you with 
the best value for money. For over 25 
years, Wiltronics has supplied the needs 
of the Electronics Industry, and look 
forward to continuing this service. 


Wiltronics Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.wiltronics.com.au 


For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight control 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
controllers. More info on our website! 


Silvertone Electronics 
Tel:(07) 4639 1100 Fax: (07)4639 1275 
WebLINK: www.silvertone.com.au 





VGs2 
Graphics 
Splitter 






High resolution 1in/2out VGA splitter. 

Comes with 1.5m HQ cable and 12V 

supply. Custom-length HO VGA 
cables also available. 


Email: questav@questronix.com.au 
Video Processors, Colour Correctors, Stabilisers, TBC’s, Converters, etc. 
All mail: PO Box 348, Woy Woy NSW 2256 
Ph (02) 4343 1970 Fax (02) 4341 2795 


Visitors by appointment only 
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and diagnosis of amplifier 
problems.368 pages in 
paperback. 


Video Scrambling & Descrambling 


Porpee 


If you've ever wondered how they scramble 
video on cable and satellite TV, this book 
tells you! Encoding/decoding systems 
(analog and digital systems), encryption, 
even schematics and details of several 
encoder and decoder circuits for experi- 
mentation. Intended for both the hobbyist 
and the professional. 290 pages in 
paperback. 






With the distinguished tradition of its predeces- 
sors, Understanding Telephone Electronics, 
§ FOURTH EDITION, covers conventional 
‘ semie telephone fundamentals, including both analog 
i ley oI AONE ne | and modern digital communication tech- 
ata TRONIC pam niques. It provides basic information on the 
functions of each telephone system compo- 
nent, how electronic circuits general dial 
tones, and how the latest digital transmis- 
sion techniques work. 


Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. 
The book includes both theory and 
practical servicing information and 
is ideal for both students and 
technicians. 382 pages, in 
paperback. 


TV AND VIDEO 


TECHNOLOGY 


a 
“a 


—f 


From one of the world’s most respected audio 
authorities. The new 2nd edition is even more 
comprehensive, includes sections on load- 
invariant power amps, distortion residuals 


for Satellite & Cable Ty 
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With this book you can learn the principles and 
practice of digital electronics without leaving 
your desk, through the popular simulation 
applications, EASY-PC Pro XM and Pulsar. 
Alternatively, if you want to discover the 
applications through a thoroughly practical 
exploration of digital electronics, this is the 
book for you. A free floppy disk is included, 
featuring limited function versions of EASY- 
PC Professional XM and Pulsar. 249 pages, 
in paperback. 


This book is for anyone involved in 
designing, adapting and using analog and 
digital audio equipment. It covers tape 
recording, tuners and radio receivers, 
preamplifiers, voltage amplifiers, audio 
power amplifiers, compact disc technol- 
ogy and digital audio, test and measure- 
ment, loudspeaker crossover systems, 
power supplies and noise reduction 
systems. 375 pages in soft cover. 






uU 
ROD 
DESIGNE ZRS 


Widely regarded as the standard text on EMC, 
this book provides all the information necessary 
to meet the requirements of the EMC Directive. It 
includes chapters on standards, measurement 
techniques and design principles, including 
layout and grounding, digital and analog circuit 
> design, filtering and shielding and interference 
sources. The four appendices give a design 
checklist and include useful tables, data and 
formulae. 299 pages, in soft cover. 





For non-specialist users — explores most of 
the widely-used modern types of motor and 
drive, including conventional and brushless 
DC, induction, stepping, 

synchronous and reluctance 
motors. 339 pages, in paper- rc \— 
back. : 
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ENQUIRING MINDS! 


ALL PRICES INCLUDE GST 






Concise and practical guide to getting 
up and running with the PIC 
Microcontroller. Assumes no prior 
knowledge of microcon-trollers, 
introduces the PIC’s cpabilities 
= through simple projects. Ideal 
introduction for students, 
teachers, technicians and 
electronics enthusiasts — perfect 
for use in schools and colleges. 
270 pages in soft cover. 


Essential reading for electronics 
designers and students alike. It will 
answer nagging questions about core 
analog theory and design principles 
as well as offering practical design 
ideas. With concise design implementa- 
tions, with many of the circuits taken 
from lan Hickman’s magazine articles. 
294 pages in soft cover. 


































The definitive guide to home and small 
business installation - extensions, 
: | modems and telephone systems. 
5) Provides a practical guide to 
‘ “4 installation of telephone wiring. 
; . Ranges from the single extension 
© = socket to the Private Automatic 


q . 
| Branch Exchange (PABX), with the : ; : 
% _ necessary tools, test equipment and shooting, with explanations of the 
technology of video equipment. 3 


fs = 2 | 
>) “ divides by installers. 178 pages in 248 pales be-all cover 
SIIGON ‘9% 
cHrs ai 
pear r ad ma " 
(PUTER 
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Provides fully up-to-date coverage of 
the whole range of current home 
video equipment, analog and digital. 
Information for repair and trouble- 





Hints, tips, Upgrades and Fixes for your 1 | 
computer from articles published in 
SILICON CHiP in recent years. Covers 
DOS, Windows 3.1, 95, 98 and NT. A 
must for the computer user. $12.50 


(Aust); $415.95 NZ (prices include P&P) 


A collection of the “most asked for” 
Test Equipment projects and features 
from the pages of Australia’s “most 
asked for” electronics magazine. 
Exceptional value at $13.20 (Aust); 


$A15.95 NZ (prices include p&p). 











































































































[1 ANALOG ELECTRONICS ....ccccocscscsssossssssesssssenseeensee ; TAX INVOICE 
CO AUDIO POWER AMPLIFIER DESIGN ....-sccccscscsscceseeee $85.00 Your Nare 
1 AUDIO ELECTRONICS ...........ssseccssssssccscsssssssetseesseceeceee $85.00 Address “OO 
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ae 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Phone Patch For Radio Amateurs; Active Antenna Kit; 
Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


dune 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


duly 1990: Digital Sine/Square Generator, Pt.1 (covers 0-500kHz); 
Burglar Alarm Keypad & Combination Lock; Build A Simple Electronic 
Die; A Low-Cost Dual Power Supply. 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: A Low-Cost 3-Digit Counter Module; Build A Simple 
Shortwave Converter For The 2-Metre Band; The Care & Feeding Of 
Nicad Battery Packs (Getting The Most From Nicad Batteries). 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


December 1990: 100W DC-DC Converter For Car Amplifiers; Wiper 
Pulser For Rear Windows; 4-Digit Combination Lock; 5W Power 
Amplifier For The 6-Metre Amateur Transmitter; Index To Volume 3. 


\January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Build A Two-Tone Alarm 
Module; The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose I/O Board For PC-Compatibles; Universal 
Wideband RF Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; Simple 12/ 
24V Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practical 
Approach To Amplifier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 
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Please send the following back issues: 





ay 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning In 
To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultra- 
sonic Switch For Mains Depicts, The Basics Of A/D & D/A Conver- 
sion; Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt.1; SteamSound 
Simulator For Model Railways Mk.II; Magnetic Field Strength Meter; 
Digital Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Colour TV Pattern Generator, Pt.1; A Junkbox 2- 
Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; Build A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
— re Beam Relay; Colour TV Pattern Generator, Pt.2; Index To 
folume 4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Coping With Damaged Computer Directories; Valve 
Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Understanding Computer Memory; Aligning Vintage 
Radio Receivers, Pt.1. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control! For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


August 1992: Automatic SLA Battery Charger; Miniature 1.5V To 9V 
DC Converter; 1KW Dummy Load Box For Audio Amplifiers; Trouble- 
shooting Vintage Radio Receivers; The MIDI Interface Explained. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home el ped Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indica- 
tor For Cars; Audio Level/VU Meter (LED Readout); An Electronic 
Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12\V Batteries; Alarm-Triggered Secu- 


rity Camera; Reaction Trainer; Audio Mixer for Camcorders; A 24-Hour 


Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-Based Logic Analyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Windows- 
Based Logic Analyser, Pt.2; Antenna Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; 
Stereo Preamplifier With IR Remote Control, Pt.3; Siren Sound Gen- 
erator; Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Build A LED 
Stroboscope; Build A 25W Audio Amplifier Module; A 1-Chip Melody 






































Generator; Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Step- 
per Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Sup- 
ply; Engine Management, Pt.5; Airbags In Cars - How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 
6V SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
processor-Controlled Morse Keyer; Dual Diversity Tuner For FM Mi- 
crophones, Pt.1; Nicad Zapper (For Resurrecting Nicad Batteries); 
Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
phones, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Build A Talking Headlight Reminder; Electronic Ballast 
For Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Discharger 
(See May 1993); How To Plot Patterns Direct to PC Boards. 


December 1994: Easy-To-Build Car Burglar Alarm; Three-Spot Low 
Distortion Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; 
Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual Channel UHF 
Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x 50W Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel Thermometer With LCD Readout; Wide 
Range Electrostatic Loudspeakers, Pt.1; Oil Change Timer For Cars; 
Remote Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For 
FM Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illumi- 
nator For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Photographic Timer For Dark- 
rooms; Balanced Microphone Preamp. & Line Filter; 50W/Channel 
Stereo Amplifier, Pt.2; Wide Range Electrostatic Loudspeakers, Pt.3; 
8-Channel Decoder For Radio Remote Control. 


May 1995: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security Sys- 
tem; Multi-Channel Radio Control Transmitter For Models, Pt.1. 


duly 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 
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August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
Srl Preamp; Audio Lab PC-Controlled Test Instrument, Pt.1; How 
0 Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob's 
Ladder Display; Audio Lab PC-Controlled Test Instrument, Pt.2. 


October 1995: 3-Way recep areal Seen Railpower Mk.2 
Walkaround Throttle For Model Railways, Pt.2; Build A Fast Charger 
For Nicad Batteries; Digital Speedometer & Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The 80M Amateur Band, Pt.1; PIR Movement Detector; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sens- 
ing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Build An Automatic Sprinkler Controller; [R Remote Control 
For The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: Cheap Battery Refills For Mobile Phones; 125W Audio 
Amplifier Module; Knock Indicator For Leaded Petrol Engines; Multi- 
Channel Radio Control Transmitter; Pt.3. 


May 1996: Upgrading The CPU In Your PC; High Voltage Insulation 
Tester; Knightrider Bi-Directional LED Chaser; Simple a Inter- 
com Using Fibre Optic Cable; Cathode Ray Oscilloscopes, Pt.3. 


dune 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester For 
Your DMM; Automatic 10A Battery Charger. 


July 1996: Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equal- 
iser; Single Channel 8-Bit Data Logger. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
ceiver; Cathode Ray Oscilloscopes, Pt.5. 


\ 
October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; IR Stereo Headphone Link, Pt.2; Build A Multi-Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; Multi-Media Sound 
System, Pt.2; 6(00W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter Cleans Up Your CW Reception; A Fast 
Clock For Railway Modelers; Laser Pistol & Electronic Target; Build A 
Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your PC; Control Panel For eae 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled pote | Message Display; Computer 
Controlled Dual Power Supply. Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin 
Air; A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card 
For Stepper Motor Control; Remote Controlled Gates For Your Home. 


September 1997: Multi-Spark Capacitor Discharge Ignition; 500W 
Audio Power Amplifier, Pt.2; A Video Security System For Your Home; 
PC Card For Controlling Two Stepper Motors; HiFi On A Budget. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking To 
Your Car; PC-Controlled 6-Channel Voltmeter; 500W Audio Power 
Amplifier, Pt.3; Customising The Windows 95 Start Menu. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replac- 
ing Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 

December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 


January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
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12VDC or ae Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras; Build A One Or Two-Lamp 
Flasher; Understanding Electric Lighting, Pt.3. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door opal Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; Build A 3-LED Lote Probe; 
Automatic Garage Door Opener, Pt.2; Command Control! For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Understanding Electric 
et Pt.7; Universal High Energy Ignition System; The Roadies’ 
Friend Cable Tester; Universal Stepper Motor Controller; Command 
Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3; Build A Heat Controller; 
15-Watt Per Channel Class-A Audio Amplifier Module, Pt.1; Simple 
Charger For 6V & 12V SLA Batteries; Automatic Semiconductor 
Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4 (Adding Extra Memory); 
Simple 1/0 Card With Automatic Data Logging; Build A Beat Triggered 
Strobe; 15-Watt Per Channel Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5 (Software Problems 
& DOS Games); A Blocked Air-Filter Alarm; A Waa-Waa Pedal For Your 
Guitar; Build A Plasma Display Or Jacob’s Ladder; Gear Change 
Indicator For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: Lab Quality AC Millivoltmeter, Pt.1; PC-Controlled 
Stress-O-Meter; Versatile Electronic Guitar Limiter; 12V Trickle Charger 
For Float Conditions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build A 
Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Setting Up A LAN Using TCP/IP; Understanding 
Electric Lighting, Pt.9; Improving AM Radio Reception, Pt.1. 


December 1998: Protect Your Car With The Engine Immobiliser Mk.2; 
Thermocouple Adaptor For DMMs; A Regulated 12V DC Plugpack; 
Build Your Own Poker Machine, Pt.2; Improving AM Radio Reception, 
Pt.2; Mixer Module For F3B Glider Operations. 


rom! 1999: High-Voltage Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
mobiliser; Improving AM Radio Reception, Pt.3. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; 3-Channel Current Monitor With Data Logging; Simple 
DIY PIC Programmer; Easy-To-Build Audio Compressor; Low Distor- 
tion Audio Signal Generator, Pt.2; Electric Lighting, Pt.12. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper 
Motor Control, Pt.2; Programmable Ignition Timing Module For Cars, 
Pt.1; Hard Disk Drive Upgrades Without Reinstalling Software? 


July 1999: Build A Dog Silencer; 10,:H to 19.99mH Inductance Meter; 
Build An Audio-Video Transmitter; Programmable Ignition Timing 
Module For Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Automatic Addressing On TCP/IP Networks; 
Autonomouse The Robot, Pt.1; Voice Direct Speech Recognition Mod- 
ule; a Electrolytic Capacitance Meter; XYZ Table With Stepper 
Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; 
Semiconductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ 
Table With Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Electric Lighting, Pt.15; Setting Up An Email Server; 
Speed Alarm For Cars, Pt.1; Multi-Colour LED Christmas Tree; Build 
An Intercom Station Expander; Foldback mr a System For 
Musicians; Railpower Model Train Controller, Pt.2. 


December 1999: Electric Lighting, Pt.16; Build A Solar Panel Regula- 
tor; The PC Powerhouse (gives fixed +12V, +9V, +6V & +5V rails); The 
Fortune Finder Metal Locator; Speed Alarm For Cars, Pt.2; Railpower 
Model Train Controller, Pt.3; Index To Volume 12. 


January 2000: ii Reverberation Module; An Audio-Video Test 
Generator; Build The Picman Programmable Robot; A Parallel Port 
Interface Card; Off-Hook Indicator For Telephone Lines. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Build A Safety Switch 
Checker; Build A Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; Low Distortion 100W 
Amplifier Module, Pt.1; Electronic Wind Vane With 16-LED Display; 
Glowplug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; Build A LED Dice (With PIC 


Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


dune 2000: Automatic Rain Gauge With Digital Readout; Parallel Port 
VHF FM Receiver; Li'l Powerhouse Switchmode Power Supply (1.23V 
to 40V) Pt.1; CD Compressor For Cars Or The Home. 


duly 2000: A Moving Message Display; Compact Fluorescent Lamp 
Driver; El-Cheapo Musicians’ Lead Tester; Li'l Powerhouse Switch- 
mode Power Supply (1.23V to 40V) Pt.2. 


August 2000: Build A Theremin For Really Eeerie Sounds; Come In 
Spinner (writes messages in “thin-air"); Loudspeaker Protector & Fan 
Controller For The Ultra-LD Stereo Amplifier; Proximity Switch For 
240VAC Lamps; Structured Cabling For Computer Networks. 


apaptead 2000: Build A Swimming Pool Alarm; An 8-Channel PC 
Relay Board; Fuel Mixture Display For Cars, Pt.1; Protoboards — The 
Easy Way Into Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer For Practice & Jam Sessions; Booze 
Buster Breath Tester; A Wand-Mounted Inspection Camera; Installing 
AFree-Air Subwoofer In Your Car; Fuel Mixture Display For Cars, Pt.2; 
Protoboards — The Easy Way Into Electronics, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Electronic 
Thermostat; Protoboards — The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; Build 
ABright-White LED Torch; 2-Channel Guitar Preamplifier, Pt.2 (Digital 
Reverb); Driving An LCD From The Parallel Port; Build A morse Clock; 
Protoboards — The Easy Way Into Electronics, Pt.4; Index To Vol.13. 


January 2001: LP Resurrection — Transferring LPs & Tapes To CD; 
The LP Doctor — Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform 
Generator; 2-Channel Guitar Preamplifier, Pt.3; PIC Programmer & 
TestBed; Wireless Networking. 


February 2001: How To Observe Meteors Using Junked Gear; An a | 
Way To Make PC Boards; L’il Pulser Train Controller; Midi-Mate — 

MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Elevated 
Groundplane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Driving Your Phone From A PC; Making Photo Resist PC 
Boards At Home; Big-Digit 12/24 Hour Clock; Parallel Port PIC Pro- 
grammer & Checkerboard; Protoboards — The Easy Way Into Electron- 
ics, Pt.5; More MIDI — A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; A Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger; Computer Tips — Tweak- 
ing Internet Connection Sharing. 


May 2001: Powerful 12V Mini Stereo Amplifier; Microcontroller-Based 
4-Digit Counter Modules; Two White-LED Torches To Build; PowerPak 
-A steels a Power Supply; Using Linux To Share An Internet 
Connection, Pt.1; Computer Tips - Tweaking Windows With TweakUI. 


June 2001: Fast Universal Battery Charger, Pt.1; Phonome - Call, 
Listen In & Switch Devices On & Off; L'il Snooper - A Low-Cost 
Automatic Camera Switcher; Using Linux To Share An Internet Con- 
nection, Pt.2; A PC To Die For, Pt.1 (Building Your Own PC). 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Tele- 
phone Timer; Pic-Toc — A Simple Alarm Clock; Fast Universal Battery 
Charger, Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: Direct Injection Box For Musicians; Build A 200W 
Mosfet Amplifier Module; Headlight Reminder For Cars; 40MHz 6- 
Digit Frequency Counter Module; A PC To Die For, Pt.3; Using Linux To 
Share An Internet Connection, Pt.3. 


September 2001: Making MP3s — Rippers & Encoders; Build Your 
Own MP3 Jukebox, Pt.1; PC-Controlled Mains Switch; Personal Noise 
Source For Tinnitus Sufferers; The Sooper Snooper Directional Micro- 
phone; Using Linux To Share An Internet Connection, Pt.3. 


October 2001: A Video Microscope From Scrounged Parts; Build Your 
Own MP3 Jukebox, Pt.2; Super-Sensitive Body Detector; An Automo- 
tive Thermometer; Programming Adapter For Atmel Microcomputers; 
Building Your Own PC - One Man’s Approach. 


November 2001: Ultra-LD 100W RMS/Channel Stereo Amplifier, Pt.1; 
Neon Tube Modulator For Cars; Low-Cost Audio/Video Distribution 
Amplifier; Short Message Recorder Player; Computer Tips. 


December 2001: Is There A Hybrid Car In Your Future?; Windows XP 
— What's In It For You?; Build A PC Infrared Transceiver; Ultra-LD 
100W RMS/Channel Stereo Amplifier, Pt.2; Pardy Lights — An Intrigu- 
ing Colour Display; PIC Fun And Games — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer; A 
Chea , Motorbike Alarm; 100W RMS/Channel Stereo Ampli- 
fier, Pt.3; Build A Raucous Alarm; Tracking Down Computer Software 
Problems; Electric Power Steering; FAQs On The MP3 Jukebox. 


PLEASE NOTE: November 1987 to March 1989, June 1989, August 
1989, December 1989, May 1990, February 1991, June 1991, August 
1991, January 1992, February 1992, July 1992, September 1992, 
November 1992, December 1992, January 1993, May 1993, February 
1996, March 1998 and february 1999 are now sold out. All other 
issues are presently in stock. For readers wanting articles from sold- 
Out issues, we can supply photostat copies (or tear sheets) at $7.70 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no extra 
charge. A complete index to all articles published to date is available on 
floppy disk for $11 including p&p, or can be downloaded free from our 
web site: www.siliconchip.com.au 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we’ll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 
send an email to silchip@siliconchip.com.au 





Playmaster Twin 25 
stereo amplifier 


I am looking for the schematic dia- 

gram and or construction details for 
either the 25W or 40W per channel 
stereo amplifier brought out by “Elec- 
tronics Australia” back in the late 70s. 
The problem is that the output tran- 
sistors have shorted out. I know that 
one pair are 2N3055s but as for the 
other two, I assume they could be 
MJE2955 but I can’t be sure. Can you 
help? (D. H., Launceston, Tas). 
@ The Playmaster Twin 25 and 40/40 
amplifiers used one pair of 2N3055s 
in each channel. It was not a comple- 
mentary symmetry design. If the out- 
put transistors have shorted out, look 
for other faults as well. 

We can supply as photocopy of the 
relevant articles for $8.80 including 
postage. 


6-LED torch has 
flashing fault 


I have just built the 6-LED Torch kit 
featured in the May 2001 edition. The 
kit was easy to assemble and the torch 


Peak hold for 
tacho circuit 


I would like to know whether a 
peak-hold function could be added 
to the Auto Tachometer circuit in 
the April 2000 issue? I would like 
to use the unit in a Formula 500 
Speedway car which is powered by 
a single cylinder 2-stroke engine. 

Different tracks require different 
gearing and this feature would be 
ideal for checking for peak RPM, as 
it becomes very difficult to keep an 
eye on the tacho when peak revs 
come at the end of the straight right 
when you're sliding into corners, 
trying to avoid cars in front of you 
while getting mud thrown at your 
visor etc. (J. H. Perth, WA). 

@ Unfortunately, the entire pro- 
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worked first go, however once it has 
been on for a short period it starts 
flashing. It’s sort of like a strobe light, 
except that it can flash either off or 
brighter than the usual brightness set- 
ting. 

The flashing varies from short, quick 
pulses to slow pulses where it almost 
goes off completely for a fraction of a 
second. It will start flashing anywhere 
from a few seconds after being turned 
on to about a minute. (B. G., via email). 
@ This is a strange one. Some of the 
reasons for this problem could be: (1) 
The D cell connections could be tar- 
nished, causing a high resistance to 
the inverter PC board or to the torch 
negative spring connection. (2) The 
47uF tantalum capacitor could be in- 
serted the wrong way or may be faulty. 
(3) There may be a bad solder joint 
between the PC board tracks and the 
MAX1676 IC. (4) The D cell may be 
discharged to below 0.8V or it is a 
general purpose type rather than an 
alkaline type which should perform 
better. (5) The output voltage is set 
higher than the recommended 3.9V to 
4V max. 

As you can see, we are quite puz- 


gram memory contents of the mi- 
crocontroller in the tachometer cir- 
cuit has been used to provide for all 
the features. Without extensive re- 
writing of the code there is simply 
no space to include a peak-hold 
feature. 

The accuracy of the peak hold 
would also be in doubt since many 
race engines simply change RPM 
too quickly for a reliable measure- 
ment particularly over the 0.6-sec- 
ond update time for your single 
cylinder 2-stroke engine. 

One suggestion would be to set 
the bargraph to operate over a nar- 
row range of RPM so that peak RPM 
can be seen as one of the lit LEDs. 
This will provide a guide as to RPM 
reached within the limits set for 
the bargraph. 





zled about this fault but we have given 
you a list of points to check. 


Lost speedo mode 
in Speed Alarm 


I have built the PIC Speed Alarm 
from the November and December 
1999 issues. The project was well de- 
signed and went together easily. 

It was perfect for about eight months 

then one day I turned the key and the 
display said "dash, dash, dash". Press- 
ing the mode button now gives two 
choices: dash, dash, dash and speed 
alarm setting. The unit still works as a 
speed alarm but there is no speedom- 
eter readout. Could the PIC micro- 
processor somehow have reprogramm- 
ed itself? (D. K., via email). 
@ The speedometer option in the PIC 
memory has probably been lost due to 
high temperatures within the car. This 
can be regained simply by holding the 
Mode switch closed when power is 
applied to the Speed Alarm (ie, when 
the ignition is switched on). 

This will select the speedo option 
again and the display will show an S 
until the switch is released. This op- 
tion will again be stored in memory 
and you will be able to select the 
speedometer display as before. 


Volume control for 
multi-channel amplifier 


I need your help with a problem I 
am not sure how to resolve. I have just 
purchased a DVD player with a built- 
in multi-channel DTS Decoder with 
analog outputs for all 5.1 channels. I 
plan on plugging my DVD directly 
into a 6-channel power amplifier Iam 
building. I am using the LM3876T 
50W audio chip for each channel. 

Would a 500VA toroidal transformer 
(25-0-25) with a 35A 400V bridge rec- 
tifier and two 20,000uF 50V capaci- 
tors as the power supply be sufficient 
to drive all channels to full power into 
8 ohms? Would it be better to have 
dual power supplies to even the load? 

My DVD has volume (gain setup) 
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for each channel, so all I need is a way 
of turning up and down the volume. 
Any ideas? Can you buy a 5 or 6-gang 
pot for this purpose or is the volume 
control on most surround sound am- 
plifiers all electronic? The idea of ad- 
justing all six channels at once indi- 
vidually is a bit daunting. 

Second problem: I am repairing an 
old Technics SU-7200 amplifier. It has 
blown output transistors. They are 
marked D526 & B596 and are TO-220 
devices. I need two of each one. Would 
you know where I can get replace- 
ments? Is there a replacement type 
(equivalent) I can use instead of the 
originals? 

I also found a cordless handheld 

mike at a garage sale. It is a Chiayo Q- 
309 with an Audio Technica capsule 
fitted. Its frequency is 203.300MHz. I 
believe this type of mike used a dual 
diversity receiver system. I wonder if 
any of your readers could help me 
with a receiver to match? Is it possible 
to change the mike frequency to say 
suit the diversity receiver that ap- 
peared in your magazine that used the 
FM band? K. S., Morphett, SA). 
@ Your ideas about home theatre par- 
allel our own. In fact, we have just 
developed a 6-channel infrared remote 
volume control — planned for publica- 
tion in the coming March issue. Your 
power supply concept should be ad- 
equate. 

We suggest you try WES Compo- 
nents (Phone 02 9797 9866) for your 
Technics amplifier transistors. 


Query on Theremin 
alignment 


I have just completed assembling 
the Theremin kit described in the 
August 2000 issue of SILICON CHIP. I 
am having a little trouble getting it set 


Questions on the 
Ultra-LD Amplifier 


The Ultra-LD Amplifier in your 
latest editions looks very interest- 
ing but I have a couple of questions 
regarding the specifications and 
possible modifications. Is the dis- 
tortion rating at 1W output? If so, 
what’s the distortion rating at full 
rated power? Are the distortion har- 
monics predominantly low or high 
order? 

Are there any improvements that 
can be made to the amplifier in the 
area of sound quality? For instance, 
I’m not that keen on the crimped 
connectors but can always attack 
those with a soldering iron once 
the kit is up and running. 

How does the amplifier respond 
to an increased bias current? I 
would prefer to do most of my lis- 
tening in class A. I’m aware that 
this would make the fan run more 
often. Ignoring the background 
noise issue, are there any problems 
with increasing the bias a bit? 

Finally, you don’t seem to be too 
concerned about any lack of Vbe/ 
gain matching; is there anything to 
be gained by sourcing matched out- 
put transistors? A few people I know 
love to rant about how anyone can 
achieve extremely low THD with 
lots of negative feedback; is there 
anything to be gained by reducing 
the amount of feedback and taking 
other measures to ensure that the 
amplifier’s overall gain is still suit- 
able? (G. W., via email). 

@ As you can see from the graphs 
on pages 62 & 63 of the December 
2001 issue, we measured the dis- 
tortion at 90W across the full audio 
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spectrum (Fig.15) and at 1kHz from 
500mW to full power (Fig.16). Dis- 
tortion at full power at 1kHz is less 
than .003%. The distortion is pre- 
dominantly 2nd & 3rd harmonic. 
We cannot suggest any improve- 
ments for sound quality — if there 
were any, we would have incorpo- 
rated them. We would not recom- 
mend solder connections for the 
crimped connectors — there is not 
likely to be any improvementat all. 

If you wanted to listen in class-A 
you would have to increase the bias 
current to several hundred milli- 
amps. This would greatly increase 
the overall dissipation in the am- 
plifier and may require an im- 
provement in the heatsinking for 
the bridge rectifier. It will also in- 
crease the hum radiation from the 
transformer and therefore prejudice 
noise levels in the amplifier — we 
wouldn't do it. 

The only likely improvement 
obtained by matching the output 
transistors would be improved cur- 
rent sharing — there is unlikely to 
be any other measurable improve- 
ment. 

Wiring layout is the most critical 
aspect ofa low distortion amplifier. 
A relatively small change in the 
wiring layout of the Ultra-LD can 
easily double the THD! Against that, 
any playing around with the feed- 
back parameters is fiddling around 
the edges. 

We would strongly advise against 
making any modifications to the 
circuit or layout, unless you have 
access to an Audio Precision Sys- 
tem One or similar distortion meas- 
uring system and a 100MHz scope, 
to validate any changes. 
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PIC project 
‘questions 


I have a couple of questions re- 
garding two of your PIC based 
projects: 

(1) Is it possible to change the 
software of the “Automotive Ther- 
mometer”, published in the Octo- 
ber 2001 issue, to indicate tenths of 
a degree, ie; XX.X? If necessary, a 
longer ‘integration’ period would 
be acceptable. 

Also, could the software be 
changed to automatically toggle be- 
tween internal/external temper- 
atures — say with a delay of 30-60 
seconds? The existing toggle but- 
ton could still be retained to imme- 
diately change the mode and be 
used for calibration. 

(2) I built the “Rain Gauge” (pub- 
lished June 2000) from a Jaycar kit 
about a year ago. It works well but I 
would like to know what changes 
have been made to the software (I 
notice you have a new version avail- 
able for download). I would also 
like to know if the kit design (soft- 
ware/hardware) could be modified 
to blank the displays during a main 
power failure; ie, the backup bat- 


up properly. Could this be due to your 
instructions not explaining how to 
adjust transformer coil T1? (E. K., via 
email). 
@ Coil T1 is not adjusted since all 
other adjustments are made against 
this reference frequency. Adjustment 
of its trimmer slug will result in 
detuning of the Theremin. 

Check the voltages on all oscillator 
sections of the circuit, at the drains of 
the JFETS and at the collector of Q4. 


Dr Video negative 
supply query 


I recently built the Dr Video Stabi- 
liser from the April 2001 issue but I 
have not had any success with it. The 
recorded video is in black and white 
and is not stable. Both LEDs light up 
as required but the negative 5V rail 
measures only 3.5V. Positive 5V is 
spot on. The circuit board and solder- 
ing look OK. The input to the 555 is 
11.5V (pins 4 & 8) and I have checked 
both D2 and D3. 
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tery would only drive the clock/ 
counter circuitry without wasting 
power on the LED displays? (C. S., 


Lemon Tree Passage, NSW). 


@ The software for the Thermom- 
eter could be altered to alternate 
the display readings between inter- 
nal and external temperature. Al- 
ternatively you could connect up a 
555 timer operating as a free run- 
ning oscillator to “close” the switch 
momentarily every few seconds. 

Measurements of 0.1°C are not 
possible because this display reso- 
lution is not available and also be- 
cause the sensors do not give 0.1°C 
accuracy. Most accurate tempera- 
ture sensors which give 0.1°C accu- 
racy/resolution only operate over a 
narrow temperature band. These are 
used for body temperature meas- 
urements. 

Commercial thermometers claim- 
ing 0.1°C accuracy over a -55°C- 
150°C range using a thermistor sen- 
sor are rather optimistic. 

The Rain Gauge does not have 
any facility to shut down the dis- 
play during a blackout using soft- 
ware. It would require an additional 
circuit to detect power loss to inter- 
rupt the display supply. 





Could the low negative rail be the 

problem? How do I fix it as I have 
changed the 555 and both 220uF ca- 
pacitors? Even with pin 3 open circuit 
the voltage out of the 555 is only 5.4V. 
(R. L., via email). 
@ The circuit won’t work without 
-5V. If your 555 is working properly, 
you should have about 10V peak-to- 
peak at pin 3 and about 8-9V at the 
input to REG2. Are you sure that you 
do not have a CMOS 555 (eg, 7555) 
instead of an ordinary 555 which will 
deliver a lot more current? 


Transformer for 
TENS unit 


Iam enquiring about the TENS Unit 
project described in August 1997. I 
am trying to adapt this to a slightly 
different application but am having 
trouble sourcing the EF25 ferrite trans- 
former. Are you able to tell me or put 
me in touch with the original kit sup- 
plier or advise where I might source 
this from. (R. S., via email). 





@ The EF25 is now difficult to obtain. 
You could use the EFD25 which will 
require some extra holes to be drilled 
in the PC board. These transformers 
are available from Farnell. The catalog 
numbers are 200-300 for the cores (two 
required), 200-311 for the bobbin and 
200-323 fro the clips (two required). 
Phone New Zealand 64 9 357 0646. 


Using ECU signal for 
speed alarm 


I have an enquiry regarding a Dig- 

ital Speed Alarm kit that I purchased 
through Jaycar recently. It was de- 
scribed in November & December 
1999. The instructions call for the use 
of a coil and magnets for detection of 
the speed of the car. My query is can I 
use the speed sensor wire from the 
ECU of my car and if so, how? My car 
is a 1986 VL Commodore. (C. M., via 
email). 
@ The speed signal from the car com- 
puter can be used to drive the Speed 
Alarm unit. Simply connect the sig- 
nal to the 1kQ resistor input connect- 
ing to pin 2 of IC2a. This is instead of 
connecting L1. 


Boosting 
headphone signals 


Have you ever had an article on 
converting the headphone output of a 
device to a line level signal suitable 
for feeding into an audio amplifier? I 
have a laptop which has a composite 
TV out signal but only a headphone 
socket for audio. It would be nice to 
be able to hook the entire thing into 
the home theatre. (M. C., via email). 
@ Have a look at the PreChamp fea- 
tured in July 1994 (also featured on 
page 36 of the October 2001 issue); 
you will need two for stereo. You prob- 
ably only need a gain of 10 or so, so 
the 100Q resistor at the emitter of Q1 
should be changed to 220Q or 2709. 


Beat triggered strobe 
does not work 


I recently brought a Beat-Triggered 
Strobe project, as published in the 
August 1998 issue of SILICON CHIP. I 
got it together fine and it worked fine 
on oscillator for a day or two. Then I 
mounted it in the box and decided to 
try the line input and I got nothing. 

I spent some time checking the cir- 
cuit, PC board layout etc and I noticed 
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DRILL 3mm HOLE 


PINS 1-4 LINKED 
UNDER IC 


a 


M3 SCREW 


Notes & Errata 


Motorbike Alarm, January 
2002: the Veroboard layout 
shown on page 56 contains a 
number of errors. The cor- 


HORN 
GROUND 


HORN + 


rect layout for both the cop- 
per pattern and the parts 


BATTERY (+) 
IGNITION (+) 


jee@eeeeeveeseee se eee st 


overlay is shown at right. 


VEROBOARD TRACK CUTTING & DRILLING 
(VIEWED FROM COPPER TRACK SIDE) 


that the circuit specified a 1uF capaci- 
tor just after D1 but in the PC board 
layout diagram it specified a 100uF 
(which was supplied). I put in a 1pF 
unit and that fixed it for about 10 
minutes, then it stopped altogether. 

All that happens now is that the 

neon goes on, permanently. I did some 
testing and I think the neon is staying 
on because the 0.1p.F 250VAC in se- 
ries with T2 is only discharging to 
about 68V. Beyond that, I have no idea 
what’s wrong. Can you help please? 
(T. D., via email) 
@ The capacitor at the cathode of D1 
should be 1pF. Trigger transformer T2 
is probably at fault. Replace this and 
the circuit should work. 

Check the voltages across the 0.1pF 
capacitor and the 6.5uF capacitors 
before working on the circuit. A high 
voltage across them could give a nasty 
electric shock. 


Video colour 
inverter wanted 


I am a student at Swinburne Uni- 
versity, Melbourne. I am currently 
doing a project involving video edit- 
ing and production. Iam looking fora 
video colour inverter to add in those 
effects I have sometimes seen on TV. I 
was wondering if you had a kit or 
project that takes a standard compos- 





ite video signal and inverts the col- 
ours. (G. W., via email). 

@ While we have not described a 
video inverter project, you could adapt 
the circuit of the Video Fader we pub- 
lished in August 1993. You need to 
strip the sync off the video signal, 
invert the video and then add the sync 
back again. The August 1993 circuit 
will show you how. We can supply 
this issue for $7.70 including postage. 


Stepper motor 
control needed 


I am after a circuit that controls a 
12V motor. It would control the 
number of turns in either direction 
the motor can make; ie, I want the 
motor to complete 50 revolutions in a 
clockwise or anti-clockwise direction. 
It would also allow the number of 
revolutions to be stored for later re- 
trieval (multiple storages would be 
nice). Basically, I want to be able to 
open and close curtains using a motor 
and be able to open them a preset 
amount. 

Do you know ofa circuit that would 
suit my needs and where I could get 
it? (B. S., via email). 

@ We published a number of articles 
on Stepper Motor control from a PC 
during 1997 but one entitled “Manual 
Control Circuit For A Stepper Motor” 


WARNING! 





COMPONENT PLACEMENT & WIRING 
(VIEWED FROM COMPONENT SIDE) 


in the June 1997 issue is probably the 
most appropriate for your application. 
It will drive a stepper motor in one 
direction or the other for a fixed time. 
We can supply the issue for $7.70 
including postage. 


Extra inputs for AV 
distribution amplifier 


I would like to add additional 
(switchable) inputs for the AV Distri- 
bution Amplifier project (November 
2001) to cope with the situation of, 
say, using a Cable TV box, two VCRs 
and a DVD feeding a TV and also 
feeding the output back to the VCR’s 
line-input for recording/dubbing, plus 
(sound) to a hifi system. This situa- 
tion must be quite a usual setup in the 
home and would cope with recording 
the ‘input’ device at any time, whether 
the TV was on or off. 

Is it just a case of buying a video 
switch box to use before the distribu- 
tion amplifier or is there a more el- 
egant solution? Or indeed has a project 
been designed for this purpose? (B. F,, 
Brighton, Vic). 

@ The best way is to use an AV switch 
box ahead of the distribution ampli- 
fier, as you suggest. Trying to build 
input source switching into the am- 
plifier would be messy. A switch box 
should be fine. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 





CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


| 

| 

| 

| 

| To run your classified ad, print it clearly in the space below or on a separate sheet 
| of paper, fill out the form & send it with your cheque or credit card details to: 
| Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 

(02) 9979 6503. 

. Taxation Invoice ABN 49 003 205 490 

| 
| 
| 
| 
| 
| 
| 























Enclosed is my cheque/money order for $ or please debit my 
O Bankcard O Visa Card O Master Card 





Card No. PLE TT | | 









































Signature Card expiry date / 








Name 











Street 





Suburb/town Postcode 
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FOR SALE 





TELEPHONE EXCHANGE SIMULA- 
TOR: test equipment without the cost of 
telephone lines. Melb 9806 0110. 

http://www.alphalink.com.au/~zenere 


SPEAKER REPAIRS. New surrounds 
and voice coils. New and reconditioned 
speakers, boxes and kits. (03) 5986 
1128, 0418 125367. 


GAFFA TAPE, Limited Stock 

Black or silver 25m rolls, $9.90 each; 3 
or more rolls, $8.00 each 

OFC SPEAKER CABLE, Can sell by 
metre length but price will vary. 

30 x 0.16 strand ............ $55.00/100m 
105 x 0.12 strand........... $88.00/100m 
259 x 0.12 strand......... $198.00/100m 
413 x 0.12 strand......... $330.00/100m 
Fig 8. 14 x 0.2 strand.....$27.50/100m 
Fig 8. 24 x 0.2 strand.....$49.50/100m 
Teknicolour Ph: (02) 8850 4960. 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Solar Flair/Ecowatch phone: (03) 
5968 4863; fax: (03) 5968 5810, PO 
Box 18, Emerald, Vic., 3782. ACN 006 
399 480. 


KITS KITS AND MORE KITS! Check 
‘em out at www.ozitronics.com 


UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows inc NT/ 
2000. $1320. Universal EPROM pro- 
grammer $429. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 

Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 


www.siliconchip.com.au 











68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk avail- 
able. 

ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC11, 68HC12. $396. 

Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVR’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $99, 14 pin $93.50, 8 
pin $88. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 


Audio, Video, S-Video and VGA ca- 
bles distribution amps, switchers, adap- 
tors, price lists at: 
www.questronix.com.au 


AUTHOR/ENGINEER: Broad back- 
ground producing instruction and tech- 
nical manuals to specification and in a 
clear, easy to read form. Notebook com- 
puter, drawing programs, photographic 
and short-run printing facilities. Profes- 
sionally qualified in electronics and com- 
munications. MlEAust. 

maurief@ bigpond.com 


CCTV EQUIPMENT: Best prices best- 
tange Cameras from $34. Digital PC 
Video Recording Dial In/Out Software & 
much more. www.allthings.com.au 


RADIO PROJECTS for the Amateur, 
Vol.2 : more plans for the construction 
of receivers, transmitters, antennas, test 
equipment and some handy workshop 
hints and tips. See review at; 
www.mdrc.org.au/apcnews/APCNews- 
20010425.html 

Order from the writer: Drew Diamond 
(VK8XU), 45 Gatters Road, Wonga Park 
3115. Cost $24.95 incl. P&P. 


USB KITS: DDS-HF Generator, 4-chan- 
nel Voltmeter, 10-Relay Card. Also Dig- 
ital Oscilloscope and Temperature Log- 
gers. http://www.ar.com.au/~softmark 


CENTRAL COAST FIELD DAY, SUN- 
DAY 24TH FEBRUARY. Don’t miss Aus- 
tralia’s biggest and best exhibition and 
sale of new and used radio and com- 
munication equipment at Wyong Race 
Course, just 1 hour north from Sydney. 
Gates open 8.30 a.m. Special Field Day 
bargains from traders and tons of 
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Satellite TV Roroption 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 
ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM PIL, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 
















Necd prototype PC boards) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 

Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 








Printed Circuit Board Manufacture 
ae service * High quality * Low ip 
; 1 offs to any ; 
x Artwork design ifrequired 4/774 

© Call for obligation free quote...6 F § ¢ 
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disposals gear in the flea market. Ex- 
hibits by clubs and groups with interests 
ranging from vintage radio, packet ra- 
dio, scanning, amateur TV and satellite. 
www.ccarc.org.au Ph (02) 4340 2500. 


VIDEO amplifiers, Stabilisers, TBCs, 
Converters, Mixers, etc. QUESTRONIX 
(02) 9477 3596. 


BIG CLOCK (Silicon Chip, 3/2001) 
and TELEPHONE CALL LOGGER 
(Silicon Chip, 12/2001) available from 
www.ozitronics.com or ring (03) 9434 
3806. 


RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. rcsradio @cia.com.au 
www.cia.com.au/resradio 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame @internetezy.com.au_ http:// 
members.tripod.com/~sesame_elec 


WANTED 








WANTED: EARLY HIFls, amplifiers, 








au L w Fe 
Slpertomie Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 
Size: 55 x 23 x 20mm 
Weight: 25gm 

Modular Construction 


Price: $A129.50 with crystal 


Silpertme Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


KITS-R-US 08-82703175 


More at www.bettanet.net.au/GTD 

$2 PACKS 

Buy 10 packs, get the 11th one free 

#001 20 x quality USA nylon cable ties 
#002 10 x 14-pin IC sockets 

#003 20 x 16-pin dip 8 x 47k resistor array 
#004 20 x 7408 quad 2 input and gate 
#005 10 x 1.5uF 6VW SMD chip capacitor 
#006 10 x 0.47uF 20VW SMD chip capacitor 
#007 10 x 2.2uF 2VW SMD chip capacitor 
#008 2 x 8MHz ceralock for PIC CPU chips 
#009 4 x Murata UHF 3pF trimmer cap 
#010 2 metres 40-way IDC cable 

#011 2 x 52-pin PLCC IC sockets 

#012 6 x BF86 no brand PF transistors 
#013 40 x 1N4148 signal diode ($5/100) 
#014 2 x DB series connectors your 
choice of any 9 to 50 pin M/F plugs and 
sockets, limited stocks. 





Circuit Ideas Wanted | 


Do you have a good circuit idea? If 
so, sketch it out, write a brief descrip- 
tion of its operation & send it to us. 
Provided your idea is workable & 
original, we'll publish it in Circuit 
Notebook & you’ll make some money. 
We pay up to $60 for a good circuit 
so send your idea to: 

Silicon Chip Publications, 

PO Box 139, Collaroy, NSW 2097. 
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Keep your copies safe, secure and 
always available with SILICON CHIP 
binders: they're cheap insurance! 


% Heavy board covers with 
2-tone green vinyl covering 


% Each binder holds up to 14 
issues so that you can include 
catalogs 


% SILICON CHIP logo printed in 
gold-coloured lettering on 
spine & cover 


Price: $12.95 (includes GST) 
plus $5.50 p&p each (available 
Aust. only). Price includes GST. 


NSW 2097. 


Positions At Jaycar 
We are often looking for enthusiastic 
staff for positions in our retail stores and 
head office at Silverwater in Sydney. A 
genuine interest in electronics is a ne- 
cessity. Phone 02 9741 8555 for current 
vacancies. 


Speakers, Turntables, Valves, Books; 
Quad, Leak, Pye, Lowther, Ortofon, 
SME, Western Electric, Altec, Marantz, 
Mcintosh, Goodmans, Wharfedale, 
Tannoy; radio and wireless. Collector/ 
Hobbyist will pay cash. (07) 5449 1601. 
johnmurt @highprofile.com.au 


WANTED: CIRCUIT DIAGRAM for: 
“VALET” 3 Zone Fire Alarm panel. Pur- 
chased from Oatley Electronics. Cat 
No. ZA0050. Tel (08) 8264 1015. Email: 
wriffel@ senet.com.au 


oubscribe & 
Get this FREE! 


Silicon Chip Binde 


Order by phoning (02) 9979 5644 & quoting your credit card number; or 
fax the details to (02) 9979 6503; or mail your order with cheque or 
- credit card details to Silicon Chip Publications, PO Box 139, Collaroy, 





G.S. & W.M. MILLAR 
ELECTRONICS SUPPORT SOLUTIONS 
Electro-mechanical/Electronic repairs, rebuilds, 


maintenance, calibrations etc. 
Quality service at your site/s or in our workshop. 
PH: 0416 278-775 





WANTED: ROCKWELL/CONNEXANT 
R6511AQ Processors new, used or in 
old equipment (02) 9979 3971. 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e@ Australia wide service 

@ Small production runs 

@ Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email flashdog @ optusnet.com.au 





















*Australia only. Offer valid only while stocks last. 


THAT’S RIGHT — buy a 1- or 2-year subscrip- 
tion to SILICON CHIP magazine and we’ll mail j 
you a free copy of “Computer Omnibus”. Hf 


Subscribe now by using the handy order form in 


Hints « Tips + Unyr: 


this issue or call (02) 9979 5644, 8.30-6.d0 Mon- = / covers 00S Windows 3.1 
Fri with your credit card details. : : 
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Advertising Index 
Alltac International 
Altronics Loose Insert 
Allthings Sales & Services 
Aust. Microelect. Network 
Av-Comm Pty Ltd 
Dick Smith Electronics 
eLabtronics 
Elan Audio 
Farnell Electronic Components 43 
Grantronics 
G.S. & W.M. Millar 
Harbuch Electronics 
Hy-Q International 
Instant PCBs 


Polykom 

Quest Electronics 

RCS Radio 

RF Probes 

Robotic Education Products 
RobotOz 

Silicon Chip Binders 
Silicon Chip Bookshop 
SC Computer Omnibus 
SC EFI Tech Special 

SC Electronics Testbench 
Silicon Chip Subscriptions 
Silvertone Electronics 
Solar Flair/Ecowatch 

VAF Research 


Wiltronics 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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PSST! WANT A Ff 


just to say “thanks”! 
Or, if you prefer, a copy of SILICON CHIP’S “COMPUTER OMNIBUS” 


780958 


Or a SILICON CHIP Data Wallchart. The choice is yours. 


We value your support. In fact, we cannot exist without it. That’s why we want to say “thanks” with our 


gift to you. Subscribing to Australia’s only electronics magazine will also save you money, you'll get 


it earlier than it appears on the 


news-stands, you get a 10% discount on any other SILICON CHIP 


merchandise (books etc) ... and your support is vital to ensure your magazine remains strong. 





52290) 


Test Bench, Computer Omnibus and Wall Chart can also be purchased separately 


SUBSCRIPTION RATES: 


(Aust rates include GST) 1Year 2 Years 
Australia 9" 130" 
Australia with binders = °83" 159" 
New Zealand (uy air) = 77" = 145" 


Overseas (hy air) m2" = 250" 
WHICH GIFT WOULD YOU LIKE? 


(TICK ONE!) 


[_) SILIGON CHIP'S TEST BENCH 
[_] SILIGON CHIP'S DATA WALL CHART 





! 
1 Your name: 
I 
1 


oa 
Payment by: L] Cheque Enclosed OR C) iw (Tbe CL) 


C) SILICON CHIP’S COMPUTER OMNIBUS Pa CardNo:L_ | | | I) J J J I J | | UP tt 1} Expiry; Lt tl 1 J 





SILICON CHIP PUBLICATIONS taxorders: (02) 9579 6503 (24 hrs, 7 days) 


MAIL ORDERS: PO Box 139 Collaroy NSW 2097 


| YES! | want to become a SILICON CHIP subscriber for CI tyr C2 Yr L) With Binder(s) 
| WOUMAGAfESS tar: seu pipes scan eenerinadudemlo sake sr Atnnaanend SuGiea Ween eet nimnapcindmeum 
TOWN SUDUIDE 5 cic sciiteond onion gwen aeeagew anainad SLATE cssicise aig) 200 doeemeans © Postcode........ 


Daytime telephone number: (...... \avemeavemeneaas Eitiail Ad0N6SS! «5 caw cveiicaaccmaceaasescae 4 






Phone orders: (02) 9979 5644 (9-5, Mon-Fri) 


Email orders: silchip@siliconchip.com.au (24 hrs, 7 days) 


Please copy form if you don’t want to cut your magazine 





MORE FROM YOUR 
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Own an EFI car? /% ff e 1 SPECIAL 
want to get the Ks < | dvesome 
best from it? ak 
You'll Find all you * 
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Here it is: a valuable collection of the best EFI features from ZOOM magazine, 
with all the tricks of the trade — and tricks the trade doesn't know! 
Plus loads of do-it-yourself information to save you real $$$$ as-well... 


HERE ARE JUST SOME OF THE CONTENTS... 


@ Making Your EFl Car Go Harder @ Building A Mixture Meter m D-I-Y Head Jobs 
@ Fault Finding EFl Systems @ $70 Boost Control For 23% More Grunt 
@ All About Engine Management @ Modifying Engine Management Systems 
m= Water/Air Intercooling @ How To Use A Multimeter @ Wiring An Engine Transplant 
@ And Much More including some Awesome Engines! 
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AVAILABLE DIRECT FROM SILICON CHIP PUBLICATIONS 
ito -to> Get: me ote) MWY to) at eyo): ) Bt: ee ey ae =) See a] 
To order your copy, call (02) 9979 5644 9-5 Mon-Fri with your credit card details! [ 
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